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Department of Health, ) 
Brooklyn, July 3, 1883. ) 

To the Honorable the Committee on Lamps and Gas of the Com- 
mon Council: 

Gentlemen : 

I respectfully submit the results of an inquiry into the rel- 
ative danger of water gas and coal gas, and the analysis of each 
as requested by you in a communication received April 6, 1883, 
a copy of which is subjoined — together with other information 
which was received in the course of the investigation. 

J. H. Eaymond, M. D., Commissioner of Health of Brooklyn : 

Dear Sir : 

The following preamble and resolution, introduced in the 
Common Council on Monday, March 26, 1883, by Aid. Hough- 
ton, was referred to the Committee on Lamps and Gas in 
connection with yourself : 

Whereas, The recent introduction in the pipes and mains of 
several old established coal gas companies in the city of what 
is known as naphtha or water gas, manufactured by the Fulton 
Municipal Gas Company, has forced, without warning, upon our 
citizens in the districts controlled by these companies, the use 
of a gas exceptionally poisonous and dangerous to health and 
life, and. 

Whereas, The heretofore limited use of naphtha or water 
gas in this city has caused the death of no less than eight per- 
sons within the past two years, and in the city of New York 
over fifty deaths are recorded as caused by this gas, while on 
the other hand no record can be found of the death of a single 
individual caused by coal gas since its introduction in Brooklyn 
in 1849, and only one in the city of New York, and, 

Whereas, After a most thorough investigation by eminent 
and disinterested scientists in the city of Boston in 1878, the 
use of this gas or any gas containing more than ten per cent 



of carbonic oxide was, by law, in the year 1880, prohibited in 
the State of Massachusetts, and in the State erf New Jersey the 
law is still more stringent ; and, 

Whereas, Naphtha, or water gas, as manufactured by the 
Fulton Municipal Company and supplied to the Citizens', 
Metropolitan and People's Gas Companies of this city, is said 
to contain about thirty (30) per cent, of carbonic oxide, which 
is known as a rank poison ; therefore, be it 

Resolved, That the Commissioner of Health of the city of 
Brooklyn be and he hereby is authorized and directed to in- 
vestigate the matter and cause an analysis of the gas manufac- 
tured by the Fulton Municipal Gas Company of Brooklyn to be 
made, together with the number of deaths caused by this gas 
since its introduction, and report to this Common Council within 
thirty days. 

Amended to include coal gas. 

The undersigned, members of the Committee on Lamps and 
Gas, do request that you cause to be made an analysis of what 
is known as water gas, manufactured by the Fulton* Municipal 
Gas Company of Brooklyn, of coal gas manufactured by the 
Brooklyn Gaslight Company, and investigate to what extent the 
use of water gas is more dangerous to public health and life 
than is the use of coal gas. 

We also request that you cause to be compiled a list of all 
deaths caused by the inhalation of illuminating water gas in 
the city of Brooklyn and in the city of New York since its 
introduction in 1878, also a list of all deaths caused by the 
inhalation of illuminating coal gas since its introduction in 
Brooklyn in 1849, and* in New York since 1878, together with 
the proportion of each gas used in New York and Brooklyn 
within the above period, and in what States of the Union has 
the use of water gas or any gas containing more than ten per 
cent, of carbonic oxide, been prohibited by law, and report to 
this Committee at your earliest convenience . 

Yours respectfully, 

GEOEGE H. STEELING,! ^ .,, 
EOBEET HILL, ' ^"^^^^^ ^ 

OWEN E. HOUGHTON, f jj^^ 

PHILIP CASEY. • J "^^ ^^' 

This communication calls upon me to report to you upon the 
following particulars : 



John Hopkins University, 

Chemical. Labobatoby, 

Baltimobe, May 8, 1883 



A. — ^Analysis of water gas and coal gas. 

B. — ^List of deaths from the two gases in Brooklyn and New 
York. 

C. — The production of each kind of gas in New York and 
Brooklyn. 

D, — The prohibition of water gas by law ; and, 

E. — An opinion as to the relative dangerous properties of the 
two kinds of illuminating gas. 

"A." ANALYSIS. 

In procuring the analysis of the two gases it was my aim to 
have the aid of a chemist of national or very wide reputation, 
and one who had not formerly been identified with any similar 
investigation. Very fortunately, I was enabled to secure the 
services of Professor Ira Eemsen of the John Hopkins Univer- 
sity. His report is as follows : i 

J 

J. H. Baymond, M. D., Commissioner of HeioUh, Brooklyn, N, Y, 
Dear Sir : 

In accordance with yoar request I have analyzed specimens 
of the two kinds of illuminating gas manufactured and used at 
the present time in the City of Brooklyn. The specimens were 
collected from house fixtures in the city, and were received by 
me in hermetically closed bottles. I herewith send the result 
of the analyses, together with a statement concerning the 
probable danger to life and health connected with the use of 
the two kinds of gas for illuminating purposes. 

Specimen marked "A" (coal gas), was found to have the com- 
position expressed in the subjoined table : 

PKR CENT. 

Carbon dioxide (carbonic acid) , 0.0 

lUuminants (ethylene, &c.) 4.3 

Carbon monoxide (carbonic oxide) 7.9 

Hydrogen 60 . 2 

Marsh gas 29.8 

Nitrogen (by difference) 7 8 

100.0 
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The composition of the specimen marked "B" (water gas), is 
here given. 

PER CENT. 

Carbon dioxide (carbonic acid) 0.3 

lUuminants (ethylene, &c.) 12 . 85 

'Carbon monoxide (carbonic oxide) 28.25 

Hydrogen 30.3 

Marsh gas 21. 45 

Nitrogen (by difference) 6 . 85 

100.00 

Concerning the question of the danger to health resulting 
from the use of these gases, it is, of course, known that the 
principal dangerous constituent is carbon monoxide (or what is 
commonly called carbonic oxide.) Both these gases contain 
considerable quantities of this constituent. 

Both, if inhaled, would produce bad eflects, and, if inhaled to 
a sufficient extent, both would cause death. I do not think, 
however, that the difference in the per centages of the monoxide 
present in the two gases is a matter of any importance from a 
sanitary standpoint. Whether one gas or the other is used, 
there is danger connected with its escape, in unburned condition, 
into rooms occupied by human beings. But long before enough 
of either to produce bad effects could accumulate in a room, it 
would necessarily be detected by its odor, for both specimens 
submitted to me had, as far as I could judge, equally bad odors. 

In case the occupants of the room would be asleep at the 
time of the escape of the gas, it is possible that a fatal effect 
might be reached a few minutes earlier in the case of water gas 
than in that of coal gas, but it is highly improbable that, in 
either case, there could be a leak in the pipes sufficiently bad 
to lead to serious results without attracting attention during 
the waking hours. 

My opinion may be briefly stated thus : 

I do not consider the use of water gas at all dangerous, if it 
be used with the same precautions as are observed in the use of 
ordinary coal gas . 

Yours respectfully, 

lEA EEMSEN. 

All due care was taken in the procuring of samples of gas 
for analysis, and in the sending of the same to Baltimore. 
The kind of gas was designated in no wise other than by the 
letters "A" and "B." "A" being a specimen of coal gas, and 
"B" one of water gas. 



"B." THE LIST OF DEATHS IN BROOKLYN AND 
NEW YOEK CITY BY BOTH COAL AND 

WATER GAS. 

The reports of deaths by gas poisoning in these two cities 
have been examined into most carefully by reference to all the 
available original records. In respect of Brooklyn, all the 
death certificates on file in the Health Department have 
been examined for the purpose of discovering every death for 
which gas was responsible ; the reason primarily for this ex- 
haustive examination was that only during recent years has the 
record of causes of death been so prepared as to show definitely 
that gas was or was not the cause of death. 

In former years very many deaths were registered as due to 
suffocation or asphyxia without describing the agency by which 
this fatal termination was brought about. 

Further, all the coroners' inquest papers in the County 
Clerk's office bearing upon cases of death by suffocation were 
examined for the purpose of verifying the mortality records on 
file in the Health office. In this inquiry more than 300,000 
papers of official record have been examined, with the result of 
enabling me to present as full and as accurate a record of 
deaths and injuries from both kinds of gas as it is possible to 
make. 

In the subjoined table are given the total deaths by illuminat- 
ing gas in the two cities, also the cases of injury, not fatal, due 
to illuminating gas in Brooklyn. It was found impossible to 
obtain any reliable information of injuries from gas in New 
York city, except in those cases which proved fatal, and they 
are therefore not included in this summary. Numerous cases 
have been attributed to illuminating gas, and in the appendix 
to the report will be found a large number of sucli taken from 
newspapers and pamphlets. 
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The following list contains all the deaths and injuries fro 
illuminating gas which can be ascertained to have occurred 
Brooklynjsmce the introduction of gas in 1849, and the deat 
which have occurred in New York city from the same cau 
since 1866, at which time accurate records were first made 
that city. There will also be found some cases which ha 
been attributed to illuminating gas, but which upon investi 
tion have been ascertained to be due to other causes. It 
be noticed that each case has a number. This refers to t 
detailed history of the case so far as it was obtainable, a: 
which will be found immediately after the table. The histori 
are given as they appear in the official records, and where da 
and other important matter are wanting it is due to t 
imperfebt record. 

CASE 1. BROOKLYN. 

Testimony taken before the Coroner, October 6, 1§69. Fre< 
Clark, age sixteen years. — Myrtle avenue, in the Twenf 
first Ward. 

Verdict : That said Fred. Clark came to his death by ac< 
dental suffocation from the effects of gas. 

Testimony : Wm. H. Clark, being produced and duly swoi 
and examined, testifies and says that : The deceased was mj 
brother. On October 6 he retired to bed. about 10 o'clo< 
P. M., and was found about 7 o'clock A. M. on the morning 
the 7th suffering from the effects of gas which had escaped intd 
his room from the gas burner, through the same not havind 
been properly turned off ; called in a physician, who said thai 
the escaped gas had produced asphyxia of suffocation. 

WILLIAM H. CLAEK. 

Coroner's Certificate of Death. 

This is to certify, that I, L. A. Whitehill, Coroner in and foi 
the county of Kings, have this, the 7th day of October, 1869 
. viewed the body of Fred. Clark, who died at — Myrtle avenue 
in the Twenty-first Ward of the city of Brooklyn ; that I have 
held an inquest upon the said body, and that the verdict of the 
jurors is, that he came to his death by accidental suffocatioi 
from the effects of gas. 

L. A. WHITEHILL, 

[l. s.] C(yroner. 
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CASES 2, 3 and 4. Bkookltx, May 17, 1883. 

In reply to your communication of May 10, 1 state the follow- 
ing facts as to the cases you refer to. 

On or about the date mentioned, April 17, 1880, two men (not 
four), were temporarily overcome by gas in a cellar at our works, 
late in the day. One man (Bullock), recovered in a few hours, 
and remained at the works. The other man (Quinn), was taken 
to the Long Island College Hospital, but was discharged the 
next momine, and came directlv to the works and resumed his 
duties, as did also William Bullock. The latter is now in our 
employ, and Peter Quinn is now working in New York city. 
Neither complained of any ill effects afterward. The test was 
a severe one, as an immense (Quantity of gas escaped into the 
cellar, which was deep and poorl}- ventilated, and the pressure 
of the gas being direct from the ga^ holders, was very great. 

The cause of the accident was as follows : 

A man employed by a contractor (for the works were not 
entirely finished), loosened an iron hand hole plate on a 20-inch 

Eipe, not knowing that the gas was turned on that pipe. In his 
ight he dropped the iron plate and ran upstairs, leaving the 
gas pouring through an opening six inches in diameter. The 
two men who were overcome went down to try and replace the 
iron plate, but stayed too long, and had to be taken out by 
others. Both recovered, as stated, and were around next day. 

At Fulton and Oxford streets, November, 1880, one man (not 
two), was partially overcome by escaping gas while at work for 
this company in making a pipe connection. He recovered in 
about an hour and resumed his work the same afternoon, with 
no ill effects afterwards. He is now in our employ. The cause 
of the accident was the improper handling of the tools, allow- 
ing a large quantity of gas to escape — the men having been but 
recently employed (at that time) by our company, and not well 
accustomed to the work. 

liespectfully yours, 

H. M. BENEDICT, 

Fulton Municipal Gas Co., 342 Fulton Street. 
CASE 3. 

Thk Long Island College Hospital, | 

HeDF}' Street, between Pacific and Amity Streets, V 

Brooklyn, N. Y., May 11. 1883. ) 

I find .upon our record the name of Peter Quinn, entered 
April 16, 1880, and discharged April 17. Diagnosis — scalp 
wounds. He was a steam litter. Tlie clinical record books con- 
tain no mention of the case. 

Yours truly, 

A. H. BKOWN. 

2 
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CASES 5, 6, 19, 20, 23 and 24. 

Having had opportunity to see the practical action of coal 
gas and so-called water gas on the human system, as met with 
in actual practice in several cases, I submit the facts to the 
Department. 

First. — Was called hurriedly to 179 Duffield street, about 
5.30 A.M., found two young men unconscious and in convulsions. 
It was in the month of December, a cold night, and all apertures 
of the room to which they had retired were closed, so that a 
window had to be forced open when the servant alarmed the 
house, from the smell of escaping gas. They had retired at 
about 12 o'clock, and turned an old fixture too far around. As 
the treatment was the same in all the cases, I will not spend 
time on it, but say that both young men recovered perfectly, 
one in three days, the other, who was frail, in about three 
weeks. These parties had inhaled water gas. 

Second. — Hurriedly called to 362 Pearl street, by police ; 
found old lady dead and husband insensible by her siae ; small 
gas stove on the floor ; had been burning coal gas with incom- 
plete combustion. The old man, who was naturally tough and 
wiry, revived under treatment, became somewhat intelligent, 
conversed with those about, partook of light food, but died that 
evening of " coal gas poisoning," not asphyxia or exhaustion. 

Third. — Was calledl about 6 A. M. to two girls at 230 Living- 
ston street, who had retired about 10 P. M., and left the gas 
fully on, having probably turned it ofl:' and on again. Found 
them both limp, cold and insensible ; within a short time one 
was able to walk up stairs, the other being carried ; by 11 A.M. 
they were almost restored, with eyes, pulse and skin favorable, 
but sleepy. When visited in the afternoon had taken nourish- 
ment and complained only of slight headache ; in the morning 
they were fully recovered . and were able to attend to their 
usual duties. The gas used on the premises was water gas. 

As the gas was turned ^ on full and there was a stove in 
actual combustion in the room, there appears to be little 
danger from explosion from water gas. 

Conclusion. — Of six cases seen about the same morning hour, 
two died from the eftects of coal gas, and four recovered from the 
effects of water gas. 

BENJ. M. BEIGGS, M. S., M. D. 

106 Willoughby street, cor. Duffield street, Brooklyn. 

CASE 7. 

Evidence taken at 296 Sackett street on A])ril 15, 1881, as to 
the cause of death of Matilda Augusta Hogfeldt. Being duly 
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sworn, Daniel Perry deposes and says : I am an officer of police 
stationed at the Third Precinct Stafcion House. I was sent 
from the station house to 296 Sackett street this morning at 
about 6.25 A.M. I found the deceased lying on the side of her 
face on the floor ; there was a strong odor of gas in the room, 
the window and the door were both open at the time ; gas was 
not burning ; I did not examine the fixtures. 

[Signed], DANIEL PEEEY. 

Prank Winne, sworn, says : I reside at 296 Sackett street, am 
^ seventeen years of age. Knew the deceased ; have known her 
four days, during which time she has been in my mother's 
service. I went downstairs this morning at about 6.30 to get my 
breakfast ; the deceased, however, was not there. I came up and 
told my mother and she told me to go up stairs and wake up 
the girl. I went up, knocked on the door, called for her but 
received no answer ; finally I came down, told my mother that 
I could receive no answer. I fetched a key and opened the 
door, which was locked. I then saw her lying on the floor 
next to the bed in an apparently lifeless condition ; there was 
a strong smell of gas in the room ; the gas was burning in full 
flame at the time, but not below it ; I wanted to turn oflf the 
gas, but my mother told me not to do so ; I then went to the 
police station ; on the street I met Mr. Spies, told him of the 
occurrence and he came in the house. 

[Signed], PEANK WINNE. 

Anton G. Spies, being duly sworn, says : I reside at 289 
Sackett street . I met Prank Winne in the street at about six 
o'clock this morning ; he told me to go across the way to his 
mother to keep her company, that the servant had died 
during the night ; I came right over ; I went up stairs ; I 
found a strong leak of the gas on the top floor ; in going into 
the girl's room I found a still stronger smell of gas in the room 
—the gas burning ; the tap of the other gas jet was closed ; I 
tamed off the burning light and opened the windows ; the girl 
was lying on the floor face downwards in a dead condition ; her 
limbs were stiff, her face, however, was warm ; the ambulance 
surgeon arrived soon aftej* and pronounced her dead. 

[Signed], A. G. SPIES. 

Mary A. Winne, being sworn, testified and says : I reside at 
296 Sackett street : deceased was in my employ since last 
Monday as a servant ; her name is Matilda Hogfeldt, as near 
as I can remember ; she was apparently well last evening, went 
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to bed unusually early ; this morning at about half past six 
my son came into my room and told me that the girl was not 
downstairs ; I told him to go up stairs and wake her up ; he 
went and came back and told me that he could receive no 
answer ; I told him to go up and open the door and wake her ; 
he came back and told me that the door was locked ; I pro- 
ceeded up stairs ; first I knocked at the door but received no 
answer, we then looked for ^ key, found one that opened the door, 
and found her lying on the floor on her face : the gas was burn- 
ing bright ; windows closed ; strong smell of the gas in the 
room ; I sent my son for a policeman and left the room ; the 
girl generally had a candle and was not to use the gas. 

[Signed.] MAEY A. WINNE. 

Coroner's Certificate of Death. (4,135.) 

This is to certify that I, Ferdinand Keller, M. D., Coroner in 
and for the county of Kings, have this, the 15th day of April, 
1881, viewed the body of Matilda Augusta Hogfeldt, who died 
at 296 Sackett street, in the Sixth Ward of the city of Brook- 
lyn ; that I have held an inquest upon the said body, and that 
the verdict of the jurors is, that she came to her death by 
suffocation from gas, which was caused to escape from a leak 
in a gas pipe in deceased's room, on the 15th day of April, 1881. 

1. — Full name, Matilda Augusta Hogfeldt. 

2. — Age, twenty-four years. 

8. — Sex, female. 

4— White. 

5. — Single. 

6. — Birthplace, Sweden. 

7. — Occupation, domestic. 

8. — If of foreign birth, how long in the U. S., 11 mouths. 

9. — How long resident in city, 11 months. 
10. — Father's birthplace, Sweden. 
11. — Mother's birthplace, Sweden. 

12. — Place of residence. No. 296 Sackett street, Brooklyn, 
Sixth Ward. 

13. — Number of families in house, one. 

14. — On what floor, third. 

15. — Place of inquest, 296 Sackett street. 

J. KELLEE, M. D. 

[l. s.] Coroner. 

Place of burial. Evergreen Cemetery. 

Date of burial, April 16, 1881. 

Undertaker, J. H. Huntington ; place of business, Atlantic St. 
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CASE 8. 



Testimony taken before Coroner Keller at 96 William street, 
as to cause of death of Patrick Cook. 

A. W. Shepard, M. D., being sworn, says : 

That I am a regular practising pli^sician and surgeon. I re- 
side at 126 Willoughby street, in connection with Doctors Leaf, 
Bunker and Westbrook. I made a post mortem examination of 
the body of Cook at 96 William street, July 11, 1881. Found 
an abrasion of the right ear and right temple, the nasal bones 
and nasal process of frontal bone were fractured and commin- 
uted. On opening the skull noticed the bright red color of the 
blood and its fluid condition. No unusual congestion of the 
brain. No fracture of the skull. Opened the chest and found 
the left pleura firmly adherent and ossified at points, here as in 
the brain. In the heart, liver, lungs, &c., the blood remained 
fluid, and maintained the bright red color observed everywhere. 
Kidneys, liver, heart, and in fact all the organs were quite healthy. 
In my opinion death resulted fi'om the combined effects of concus- 
sion of the brain from the blow upon the nose, which must have 
been produced by a fall from a height, together with blood 
poisoning from the inhalation of the gas. 

[Signed], A. W. SHEPARD, M. D. 

William Bullock, sworn, says : 

I reside at 559 Sackett street. Knew deceased. Am employed 
by the Fulton Municipal Gas Co. as foreman. Deceased was 
under my superintendence. His duty was in the governor house. 
It is the house where the gas is changed from one house to 
another, and where the pressure upon the gas in the streets is 
regulated. There are pumps in the cellar which are used for 
pumping oflf the condensation of tlie gas. Deceased's duty was 
to go down in the cellar and do the pumping. I came down in 
the. cellar immediately after deceased was found, and assisted 
in carrying him up. He was dead then. There was a little 
more smell of gas than usual, but nothing more than a man 
could stand. I made an examination that same evening of the 
cellar, and found no perceptible leaL 

[Signed], WILLIAM BULLOCK 

John Cooney, sworn, says : 

That I reside at 588 Sackett street. Am employed by the 
Fulton Municipal Gas Co. Knew deceased. He was em- 
ployed by said company in the same capacity as I was. He 
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was employed in the same part of the works with me — in the 
governor house. His duty was to see to the governor, the gas 
regulator, and to pump the trips. The two trips are down in 
the cellar, and deceased was compelled to go down in the cellar 
to do the pumping. On Saturday last, July the 9th, 1881, 1 last 
saw him when he relieved me from my work. I returned to my 
work at a quarter of 6 o'clock. When I went into the house I 
did not see him upstairs, so I went down in the cellar, presum- 
ing he must have been down there to pump the trips. When I 
arrived at the foot of the stairs deceased was lying on his back. 
He was dead, as I thought. I saw a small scratch on his nose. I 
picked him up and brought him in the office with the assistance 
of another man. The height from the floor to the cellar where 
deceased was found was about 8 or 10 feet. When I went down 
there was not stronger smell than usual. Tliere always is a 
smell of gas there when the trips are pumped. 

his 
JOHN X COONEY. 

mark. 
Augustus Bullock, sworn, says : 

I reside at 559 Sackett street. Was employed by the gas 
company in question at the time of the accident to paint the 
tank. Knew the deceased Patrick Cook. Last saw him alive 
on July 9, 1881, at a quarter after 5 o'clock. He was then 
speaking to me on the grounds, and from there he went into the 
governor, and next I saw him about a quarter of 6 o'clock, when 
he was carried up dead. 

[Signed], AUGUSTUS BULLOCK. 

Coroner's Certificate of Death. (7,645.) 

This is to certify that I, Ferdinand Keller, M. D., Coroner in 
and for the County of Kings, have this, the twelfth day of July, 
1881, viewed the body of Patrick Cook who died at Nevins and 
Degraw streets, in the Tenth Ward of the City of Brooklyn : 
that I have held an inquest upon the said body, and that the 
verdict of the jurors is, that he came to his death by concussion 
of the brain from a blow upon the nose, received from an 
accidental fall from the ground floor of the governot* house of the 
Fulton Municipal Gas Co. to the cellar, together with blood 
poisoning from the inhalation of gas while lying in said cellar, 
9th day of July, 1881. 

1. — Full name, Patrick Cook. 
2. — Age, fifty-seven years. 
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3. — Sex, male. 

4— White. 

5. — ^Married. 

6. — Birthplace, Ireland. 

7. — Occupation, laborer. 

8. — K of foreign birth, how long in the United States, thirty- 
one years. 

9. — How long resident in city, thirty-one years. 
10. — Father's birthplace, Ireland. 
11. — Mother's birthplace, Ireland. 

12. — ^Place of residence. No. 96 William street, Brooklyn, 
Twelfth Ward. 

13. — Number of families in house. 

14. — On what floor. 

15. — ^Place of inquest, 96 William street. 

F. KELLER, 

|l. s.] Coroner, 

Place of burial. Holy Cross. 
Date of burial, July 12, 1881. 
Undertaker, J. E. Newman. 
Place of business, 125 King street. 

CASE 9. 

Testimony taken at Long Island College Hospital on October 
13, 1881, as to the cause of death of Kobert Agins. 

I am house physician at the Long Island College Hospital ; 
the deceased was admitted to the hospital October 12, 1881, 
suffering from poison from carbureted hydrogen gas ; he was 
treated here until his death, October 13, 1881, at 1.30 A.M., 
and in my opinion death resulted from poisoning due to the 
iftlialation of gas. 

[Signed], J. T. MOKTON, M. D. 

Wesley M. Neiblock, sworn, says: I reside at 256 Fulton street; 
I am the proprietor of the Clinton House, at that place, a house 
where I keep transient and other boarders. On Sunday night, 
October 9, 1881, the deceased man lying here came at about 8.30 
^ M. and applied for a night's lodging and paid for it in 
advance ; I registered his name as Eobert Agins, of Lucerne, 
New York ; he was assigned to room 45, on the third floor, and 
after the room was opened he went to his room, which was at 8.30 
or 9 o'clock. On Monday morning, October 10, 1881, at about 
10 o'clock, Margaret Merwan, one of the chambermaids, came 
down and told me she thought a man in room 45 was dying. 
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The porter went up at my direction, and I followed, and I sent 
for a doctor, who treated him until yesterday, when he was 
taken to the hospital in an ambulance. 

[Signed], W. M. NEIBLOCK. 

Margaret Merwan, sworn, says : I reside in the Clinton House 
and am one of the chambermaids. On Monday morning last, 
October 10, 1881, at about ten o'clock, I passed through the hall 
of the Clinton House, on the third floor, when I smelled the 
odor of gas coming from room 45. I rapped at the door, which 
was locked, but received no answer; only heard moaning. I 
then went to the office and reported it to Mr. Neiblock ; he sent 
the porter with me and we went up together. The porter burst 
in the door and opened the windows in the room, as the odor of 
gas was very strong ; on the bed a man was lying moaning ; th(_** 
gas was open and gas was escaping from the jet, and the porter 
turned oflf the gas ; the man said nothing. 

[Signed], MAEGARET MERWAN. 

* 

John Curry, sworn, says : I reside at the Clinton House,, and 
am a porter there. On Monday morning last, at about ten 
o'clock, I was sent by Mr. Neiblock to room 45 ; I knocked at 
the door first, but received no answer ; I smelled the odor of 
gas in the hallway ; I tried to unlock the door with a key but 
did not succeed, and therefore I burst in the door. I found a 
strong smell of gas in the room and the windows closed ; I 
opened them, found that the gas was turned on fully and was 
escaping ; I turned off the gas ; a man was lying on the bed ; 
the man was unconscious and moaning, lying on his bed, and 
said nothing ; the man was taken away yesterday at about 11 
o'clock ; newspapers were on the bed ; the man lying here is 
the man I have reference to. 

[Signed], JOHN CURRY. 

Moses Thompson, sworn, says : I reside at Lucerne, New 
York ; I came here for the purpose of taking care of deceased 
during his illness. Deceased's name is Robert Agins ; he is 
twenty-two years of age, single, and from Lucerne, and is a 
painter by trade ; he left Lucerne a week ago last Tuesday, and 
came to Brooklyn to get a job. 

L^igned], MOSES THOMPSON. 

F. KELLER, M. D., Coroner. 
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Coroner's Certificate of Death. (12,377.) 

This is to certify, that I, Ferdinand Keller, M. D., Coronet 
in and for the County of Kings, have this, the 13th day of Octo- 
ber, 1881, viewed the body of Robert Agins, who died at Long 
Island College Hospital, Henry street, in the Sixth Ward of the 
City of Brooklyn ; that I have held an inquest upon the said 
body, and that the verdict of the jurors is, that he came to his 
death by poisoning due to the inhalation of gas, he having 
blown out the gas in his room in Clinton House, on the 13th 
day of October, 1881. 

1. — Full name, Robert Agins. 

2. — Age, twenty-two years. 

3. — Sex, male. 

4_White. 

5. — Single. 

6. — Birthplace, United States. 

7. — Occupation, painter. 

8. — If of foreign birth, how long in the United States — 

9. — How long resident in city — 
10. — Father's birthplace, Ireland. 
11. — Mother's birthplace, Ireland . 
12. — Place of residence. Lucerne, New^ York. 
13. — Number of families in house — 
14. — On what floor, 
15. — Place of inquest. Long Island College Hospital. 

F. KELLER, M. D., 

[l. s.] Carorver, 

Place of burial. Lucerne, N. Y. 
Date of burial, October 15, 1881. 
Undertaker, John C. Kuhlke, 
Place of business, 148 Court street. 

CASES, 10 and 11. 

Nina Lawson and Julia Neilson, residing at 49 Tompkins 

?lace, retired on the evening of October 15, 1881, at 11 o'clock, 
heir mistress smelling gas at about 5.30 o'clock in the morn- 
ing, traced it to the girls' room, and when admission was 
obtained, found both girls prostrated ; one (Nina Lawson) un- 
conscious and Ihe otlier semi-conscious. A physician was 
summoned and the girls were cared for and recovered. All the 
apertures through which air could find admission in the room, 
^d the ga^ egress, were closed wi^h paper. \ Tvas informed 

3 
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by the lady of the house that the girls undoubtedly did this to 
hide the light and prevent it being seen in the halls, so that 
she would suppose they had gone to bed. The girls are now in 
good health and reside in Brooklyn. 

W. J. CKUIKSHANK, M. D., 

Insp€cto7\ 

CASE 12. 

Brooklyn, May 17, 1883. 

In reference to case of water gas suffocation of March 7, 1882, 
I would like to say that the undersigned is the party alluded 
to, and the following is a true statement as to the facts of the 
case : 

In making a gas connection in a dwelling in Garden place, 
my position was so cramped that the escaping gas overcame 
me for a moment. I was able, however, to walk to 17 Red 
Hook lane, to which place some officious person had an ambu- 
lance called. The doctor in charge said there was no occasion 
for his services, nor was there, as I soon got rid of my head- 
ache, and have never since had any re-occurence. I can only 
add that I am subject to headaches, and the smell of the gas 
merely aggravated the tendency on that occasion. In fact, I 
considered the matter as of no importance whatever. 

Very respectfully, 

, JOHN W. CHEVALIER. 

CASE 13. 

A. H. Baldwin took a room at the Pierrepont House, Mon-' 
ta^ue street, Brooklyn, April 14, 1882. He was found uncon- 
scious in his room, but was resuscitated in twenty minutes. 
The gas was blown out by him. 

CASE 15. 

Theo. Hartke, Hueske's companion. The evidence in this 
inquest is contained in the inquisition papers of William 
Hueske, who died at the same time and under the same circum- 
stances. 

J. KELLER, M.D., 

Coroner, 

Coroner's Certificate of Death. (12,804) 

This is to certify, that I, Ferd. Keller, M. D., Coroner in and 
for the County of Kings, have this, the lOtli day of October, 
1882, viewed the body of Theodore Hartke, who died at 14 
Fulton street, in the First Ward of the city of Brooklyn ; that 
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I have held an inquest upon the said body, and that the yerdict 
of the jurors is, that he came to his death by suffocation from 
illuminating gas, having blown out gas in room on the 9th 
day of October, 1882. 

1. — Full name, Theodore Hartke. 

2. — ^Age, twenty-three years. 

3. — Sex, male. 

4.— White. 

5. — Single. 

6.— Birthplace, Germany. 

7. — Occupation, laborer. 

8. — ^If of foreign birth, how long in the United States, six 
months. 

9. — How long resident in city, six months. 
10. — ^Father's birthplace, Germany. 
ll.-^Mother s birthplace, Germany. 
12. — Place of residence, Oxford, Pa. 
13. — ^Number of families in house, 
14. — On what floor. 
15. — ^Place of inquest. Third sub-Precinct. 

F. KELLEE, M. D., 

[l. s.] Coroner, 

Place of burial, Lutheran Cemetery. 
Date of burial, October 10, 1882. 
Undertaker, T. J. Dougherty. 
Place of business, 394 Hicks streei 

CASE 16. 

Testimony taken at the inquest held on the body of William 
Hueske, on the 10th of October, 1882, at the Third sub-Precinct 
Station House. 

Bertha Hueske, sworn, and says : I am the sister of one of 
the men who died at the Annex Hotel, 14 Fulton street, on 
October 9, 1882, and whose body is now lying here ; his name 
is William Hueske, he is twenty-six years of age, born in 
Germany, and has been in this country six months, in Oxford, 
Pennsylvania ; he came to see me at the Annex Hotel where I 
am employed as chambermaid. Saturday night he slept in New 
York with his companion Theo. Hartke, who is also now dead ; 
Sunday afternoon we three went out. Came back home, about 
12.30 o'clock Monday morning ; the two deceased were there ; 
went to their room on the top floor of the Annex Hotel, room 
29, and retired about 1 o'clock ; at 7 o'clock, I went up stairs 
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and knocked at their room door, but received no answer, and 
thought I would let them sleep longer ; at about 10 o'clock, 
Mr. Jugerversen, another boarder, called to me that he had 
smelled gas coming from room 29, that being the room where 
my brother and deceased Hartke were, I rushed up stairs, 
opened the window leading from the hallway into the room, I 
then crawled through the window and found a strong odor of 
gas in the room ; I unlocked the door leading into the hallway, 
my brother was dead, lying in bed, as was also Theo. Hartke. 

[Signed], BEETHA HUESKE. 

Eliza Grotz, sworn, says : I am employed at the Annex 
Hotel as a chambermaid. Yesterday morning at about 10 
o'clock I heard Mr. Jugerversen, a boarder, say that the odor 
of gas was coming from room 29, on the top floor ; I went 
upstairs. Bertha Hueske followed. She went in the room 
through the window and unlocked the door on the inside ; there 
was a strong odor of gas in the room ; I went to the gas jet and 
found it was fully turned on but was not burning, and the gas 
escaped ; William Hueske and Theo. Hartke were lying dead 
in bed, and I turned off the gas. 

[Signed], ELIZA GEOTZ. 

Easmus Jugerversen, sworn, says : I live at the Annex 
Hotel and occupy room 28. I left my room at about 10 o'clock 
yesterday morning, I smelled the odor of gas coming from 
room 29 and notified the chambermaids. 

[Signed], E. JUGEEVEESEN. 

William Meyer, sworn, says : I am one of the proprietors of 
the Annex Hotel ; the two men came home Monday morning 
at half past 12 o'clock ; they registered and were taken upstairs ; 
they were sober ; I heard no more of them until about half past 
10 o'clock yesterday morning by the servants hollering ; I went 
upstairs, found the door of room 29 open and the two occupants 
lying dead in bed, there was a strong odor of gas in the room. 

[Signed], WDjLIAM MEYER 

Coroner's Certificate of Death* (12,805.) 

This is to certify that I, Ferd. Keller, M. D., Coroner in and 
for the county of Kings, have this, the lOtli day of October, 
1882, viewed the body of Wm. Hueske, who died at 14 Fulton 
street, in the First Ward of the city of Brooklyn ; that I have 
held an inquest upon the said body, and that the verdict of the 
jurors is, that he came to his death by suffocation from 
illuminating gas, having blown out the gas instead of turning it 
off, on the 9th day of October, 1882. 
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1. — ^Full name, Wm. Hueske. • 

2- — ^Age, twenty-six years. 

3. — Seit, male. 

4.— White. 

5. — Single. 

&— Birthplace, Germany. 

7. — Occupation, laborer. 

8. — K of foreign birth, how lon^ in the tJ. S., six months. 

9. — How long resident in city, six months. 
10. — ^Fai^er's birthplace, Germany. 
11. — ^Mother's birthplace, Germany. 
12. — Place of residence, Oxford, ^Pennsylvania. 
13. — ^Number ef families in house. 
14.— On what floor. 
15. — Place of inquest, Third sub-Precinct. 

R KELLER, M. D., 

[l, 8.] Coroner, 

Place of burial, Lutheran Cemetery. 
Date of burial, October 10, 1882. 
Undertaker, F. J. Dougherty. 
Place of business, 394 Hicks street 

CASE 17. 

Testimony in the case of Susan E. Fendick, taken at 111 Fort 
Green Place, October 29, 1882. 

Emma K. Jeffirey sworn, says : I live in the house, and the 
deceased is my stepsister ; her name is Susan E. Fenwick, she 
is nineteen years and seven months old. She slept on the 
third floor front, hall room, alone. She left to retire at about 
twelve o'clock on Friday evening last ; on Saturday, yesterday 
morning, at about 7.15 o clock I went upstairs for the purpose 
of waking deceased, as was my custom every day, a chair was 
placed against the door on the inside. I at first knocked and 
called deceased^ but received no answer ; I opened the door a 
little at first, and then smelled a strong smell or odor of gas in 
the room ; as I went to open the window I found the key of gas 
chandelier turned on fully ; if the key was turned to the right, 
it caught and turned off the gas, but if turned toward the left it 
would not catch and allow the gas to escape, and in this con- 
ditition I found the gas turned on. I opened the window, and 
then I saw that deceased was dead : the bodv was still warm. 
I came down stairs and told my mother ; then doctors were sent 
for ; they responded, but on their arrival declared her to be 
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dead, though they used means to revive her. Deceased was 
very tired when she went to bed. She was of a cheerful dis- 
position. 

[Signed], EMMA K. JEFFREY. 

Leonard J. Huking, Jr., sworn, says : I reside at 111 Fort 
Green place ; I am a orother-in-law of the deceased. The first 
J heard of this matter was when I heard the previous witness 
calling out that her stepsister, Susan, was dead. I entered the 
room where deceased was lying as soon as I was dressed 
partially, a physician was already present trying to resuscitate 
her, deceased, and delared she was dead. 

[Signed], LEONARD J. HIJKING, Jr. 

Susan Jeffrey, sworn, says : I am the mother of the deceased, 
Susan E. Fendick ; the gas chandelier in the room in which 
deceased slept was examined by Messrs. Robinson & Dean, 
plumbers, within this year ; at the time of the examination 
they screwed it tight and pronounced it safe. The gas fixtures, 
to my knowledge, have been in the house since I have lived 
there, and I have often cautioned my daughter to be careful, as 
I knew that the kay, if turned in one direction, would not catch 
and come to a stop, but would be over-turned. 

[Signed], ' SUSAN JEFFREY. 

My opinion as a physician, from the evidence and appearance 
of the body and manner of death is, that death resulted from 
suffocation. 

F. KELLER, 

Coroner. 

Coroner's Certificate of Death. (13,433.) 

This is to certify, that I, Ferdinand Keller, Coroner in and 
for the County of Kings, have this, the 29th day of October, 
1882, viewed the body of Susan E. Fendick, who died at 111 
Fort Green place, in the Eleventh Ward of the city of Brooklyn ; 
that I have held an inquest upon the said body, and that the 
verdict of the jurors is, that she came to her death by suffoca- 
tion from illuminating gas which escaped by being improperly 
turned off, on the 28th day of October, 1882. 

1. — Full name, Susan E. Fendick. 

2. — Age, nineteen years, seven months. 

3. — Sex, female. 

4_White. 

5. — Single. 
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6. — ^Birthplace, Brooklyn. 

7. — Occupation — 

8. — ^If of loreigh birth, how long in the United states — 

9. — ^How long resident in city, life. 
10. — ^Father's oirthplace, England. 
IL—^Mother's bii-thplace, England. 

12. — ^Place of residence, No. Ill Fort Green place, Brooklyn, 
Eleventh Ward. 

13. — ^Number of families in house, one. 

14. — On what floor — 

15. — Place of inquest. 111 Fort Green place. 

F. KELLER, M. D., 

[l. 8.] Coroner. 

Place of burial. Greenwood Cemetery. 
Date of burial, October 31, 1882. 

Undertaker, C. H. K. Smith. Place of business, 846 Fulton 
street. 

CASE 18. 

Inquest held on the body of Hannah C. Johnson at No. 215 
Graham street^ March 16, 1883. 

Henry M. Dean, being duly sworn, says : I reside at 215 Gra- 
ham street, Brooklyn ; am a son-in-law of deceased. Decea^^^d 
has been living in my family since last November. She was 
seventy-nine years of ace ; she retired about nine o'clrx*k 
Wednesday night ; my wife went to call deceas**d about 6.30 
yesterday morning and knocked at the l>edn>om dcx>r of 
deceased, but receiving no answer, and V>ecoming alarmed, 
called to me, and in company with mv son I entered her rfHjin 
by way of the back window and founcf deceased lying u{>'iij Ler 
side in bed ; she was unconscious ; I sent for Dr, Quiiju, of 
Kent avenue, who came, aiid after an examiuation of VhmIv of 
deceased pronounced life extinct ; when I euter^rd th<r room of 
deceased 1 was almost overpowere^l In- the fnuath of gas eMrai>- 
ing, and I then discovered tliat the gas was es'-aping from a 
burner behind the bed ; deceased did not us*? tlie gas burii'.'r 
in her room but used a kerr>seue lamp ; she was iu tne liabit of 
hanging a bundle of vaiuaViles on the gas brac^kf^t, and the only 
way I can account for the gas es^^-aping is timt in pLa<ring llie 
bundle on the bracket she acci^h^ntaliv turne^l the t'XMsk aii/d tlius 
allowed the gas to escape. Deceased always IhAuA and lock<^i 
her door ; I found the ga« c^>ek o^^en. 

HENKi M. DEAN, 
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John R. Qninn, M. D., being sworn savs : I reside at 423 
Kent arenne, Brooklyn ; am a practising physician ; was called 
about seven o'clock yesterday morning to see deceased ; I went 
there and found her lying in bed, and made an examination and 
found that she was pulseless ; she had been dead about two or 
three hours. In my opinion the cause of death was asphyxia, 
due to the inhalation of gas ; when I arrived at the house of 
deceased and went into the bedroom where she was lying, I 
noticed a slight smell of gas ; the window was open. 

JOHN RANDOLPH QUINN. 

Sworn before me this 16th day of March, 1883. 

F. KELLER, M. D., 

Coroner's Certificate of Death. (2,732.) 

This is to certify that I, Ferdinand Keller, M. D., Coroner in* 
and for the county of Kings, have this, the 16th day of March, 
1883, viewed the body of Hannah C. Johnson who died at 215 
Graham street, in the Seventh Ward of the city of Brooklyn ; 
that I have held an inquest upon the said body, and that the 
verdict of the jurors is, that she came to her death by asphyxia, 
due to the inhalation of illuminating gas, on the 15th day of 
March, 1883. 

1. — ^Full name, Hannah G. Johnson. 
' 2. — ^Age, seventy-nine years. 

3. — Sex, female. 

4— White. 

5. — Widow. 

6. — Birthplace, United States. 

7. — Occupation — 

8. — If of foreign birth, how long in the United States — 

9. — How long resident in city, three months. 
10. — Father's oirthplace. United States. 
11. — Mother's birthplace, United States. 
12. — Place of residence, No. 215 Graham street, BrooHyn, 
Seventh Ward. 

13. — Number of families in house, one. 

14. — On what floor — 

15. — Place of inquest, 215 Graham street. 

F. KELLER, M. D., 

[l. S.] Coroner, 

Place of burial, Nyack, Bockland County. 

Date of burial, March 17, 1883. 

y udertaker^ Jj. Ruoff ; place of business, 248 P§yo# street, 
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CASES 19 and 20 

The history - -f these cases will be found with that of case 5. 

CASE 21. 

Copy of inquisition in the case of Geo. H. Hanf. Suffocation 
by gas, May 10, 1883. 

Miss Nettie A. Hanf, being duly sworn, says : 

I reside at 128 Butledge street, Brooklyn ; am a grand- 
daughter of the deceased, who was seventy-seven years of age ; de- 
ceased retired about 10 o'clock last Tuesday night in apparently 
good health. About half past 7 o'clock yesterday morning I had 
occasion to go up stairs, and in passing the room of deceased I 
noticed a strong smell of escaping gas. I opened the door of 
his room and found him lying in the bed. His body was partly 
out of the bed, and he was lying on the side of his face. He 
was unconscious. I called immeaiately for my parents, and they 
came up into the room. Dr. McLenathan was sent for and came, 
and after examination of body pronounced life extinct. I 
noticed that the .gas cock was turned on full, from which the 
gas was escaping. The onlv way I can account for the gas 
cock bein^ open is, that the deceased in turning it, turned it to 
the right instead of the left, thereby allowing the gas to escape. 

NETTIE HANF. 

Sworn, May 10, 1883. 

R KELLER, M. D., 

Coroner. 

Coroner's Certificate of Death. c4,988.) 

This is to certify that I, Ferd. Keller, M. D., Coroner in and 
for the County of Kings, have this, the 10th day of May, 1883, 
viewed the body of John A. Hanf, who died at 128 Rutledge 
street, in the Nineteenth Ward of the City of Brooklyn; that 
I have held an inquest upon the said body, and that the verdict 
of the jurors is, that he came to his death by asphyxia, by 
illuminating gas, on the 9th da}' of May, 1883. 

1. — Full name, John A. Hauf. 

2. — ^Age, seventy-seven years. 

3. — Sex, male. 

4.— White. 

5.- -Widower. 

6. — Birthplace, Germany. 

7. — Occupation, none. 

4 
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« 

8. — If of foreign birth, how long in the United States, forty- 
five years. 

9. — How long resident in city, twenty-four years. 

10. ^Father's birthplace, Germany. 

11. — Mother's birthplace, Germany. 

12. — Place of residence, 128 Rutledge street. Nineteenth Ward, 
Brooklyn. 

13. — Number of families in house, one. 

14. — On what floor — 

15. — Place of inquest, 128 Rutledge street. 

R KELLER, M. D., 

[l. s.] Coroner. 

Place of burial. Greenwood. 

Date of burial. May, 11, 1883. 

Undertaker, Bryant ; place of business, Fourth street. 

CASE 22. 

97 Second Place, May 27, 1883. 

A few days ago I received a note from Dr. Wyckoflf, stating 
that you were desirous of being made acquainted with the facts 
regarding a case of poisoning by gas (carburetted hydrogen), in 
which I acted as attending physician. Having lost my notes 
of the case I can only give you the essential facts as remem- 
bered. 

I was called one morning at about 7 o'clock to visit a man 
named Creighton, a coachman by occupation. 

On my arrival at the house I was informed by the servants 
that after repeated knocks at Creighton's door, without a re- 
sponse, and the odor of gas very strong, they became alarmed 
and broke down the door. Gas filled the room and was still 
escaping from a burner that was turned about half on. They 
found him partially undressed, stretched upon his bed, perfectly 
unconscious and breathing heavily. Una Die to arouse him a 
physician was sent for. 1 found him in about the condition 
they described — unconscious, breathing stertorously, or rather 
in a manner resembling stertor; the cheeks puffing out with 
each expiratory eflfort, froth coming from the mouth but the 
snore absent ; face blotched and livid, and while the respiration 
was very slow, there was a rapid action of the heart, with 
good volume to the pulse. 

I ordered all of the doors and windows to be opened to their 
foil extent, and had patient moved so that his head was on ^, 
level with ^n open window, and close beside it, 
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I then resorted to artificial respiration, after the manner 
advised by Sylvester, ordering the others present to apply fric- 
tion to the extremities with hot mustard water. Inhalations of 
ammonia gas were given about every five minutes, and occa- 
sionally fifteen drop doses of the aromatic spirit of ammonia 
internally. I was compelled several times to cease and seize his 
tongue with a pair of forceps to permit a free passage of air. 

Finding by the improved action of the heart and lungs that 
my efforts were meeting with success, I continued without re- 
sorting to any other means. 

After working hard for about an hour and a half I had the 
satisfaction of finding my patient able, with a little support, to 
sit up in bed and mumble a few words of disapproval at the 
treatment he was undergoing. From this period his improve- 
ment was rapid, and by the following mornmg the effect of the 
gas had entirely disappeared. 

The supposition is that he returned home, and that in turning 
off the gas, which he had left burning before going out, he par- 
tially re-turned it on. 

Should you desire any further information regarding any 
particular point, I will cheerfully give it, if possible. 

Trusting that you will pardon my delay in writing, I am. 

Most respectfully, 

JOHN C. McEVITT. 

CASE 23. 

Copy of testimony taken, at an inquisition held January 27, 
1882, on the body of Thomas Wallace, at 85 Myrtle Avenue : 

Alexander Lees, examined, deposes and says : I am a police 
officer, stationed at the First precinct. January 24, 1882, at 7 
o'clock I was sent by the sergeant at the desk to 362 Pearl 
street. I went there, went up stairs on the top floor, where I 
smelled. a deadly odor, somewhat like gas and somewhat like 
that emanating from a dead body ; I was informed that in the 
front hall room there was a man and his wife, Thomas Wallace, 
^^i Susannah M. Wallace, his wife, in bed, and that they could 
^iot be aroused. I knocked at the door of the room indicated 
several times, but received no response, and after obtaining 
I permission I forced in the door ; a very strong smell came from 
the room, like gas, so strong as to take away my breath and 
ifive me back for a moment, but I immediately rushed in the 
foom and opened the window ; I heard a moan coming from the 
W, and on looking back I saw Thomas Wallace and his wife 



in bed ; Mrs. Wallace was then dead, in my opinion ; Thomas 
Wallace was still living ; on the floor in the room I saw a gas 
stove, connected with the gas jet above by means of a rubber 
tube ; whether I turned off the gas or not, or if the same was 
burning on my entrance in the room I do not recollect, as I was 
so excited and stupefied by the gas smell ; the stove was warm, 
however — ^hot, so to say, and appeared as if it had recently been 
burning, and I believe I turned off the gas ; I sent for the 
ambulance and for Dr. Briggs, and returned and assisted Dr. 
Briggs in taking the dead body of Mrs. Wallace in to another 
room ; the doctor and I also made an examination of the stove 
and fixtures, and found no leaks anywhere. 

[Signed], ALEXANDER LEES. 

Benjamin M. Briggs, M. D., sworn, says : I am a practising 
physician and surgeon, residing at 106 Willoughby street. I 
was called to 362 Pearl street, January 24, 1882, at 7 o'clock A. 
M. ; I found on the top floor, front hall room, Mrs. Wallace, 
dead ; Thomas Wallace was lying in bed next to his wife, suffer- 
ing from symptoms of suffocation from fumes of combustion of 
illuminating gas ; in the room, on the floor, I found a gas stove, 
which upon examination appeared to be old and rusty ; it was 
warm, as if it had been recently burning ; I ^ could not, on test- 
ing and examination, find any leak in the pipe, stove or fixtures, 
but in my opinion there was an incomplete combustion of the 
gas in the stove. I treated Thomas Wallace until his death, 
January 26, 1882, and in my opinion his death resulted from 
exhaustion,' due to the result of suffocation and poisoning of 
fumes of illuminating gas. 

BENJAMIN M. BEIGGS, M. D. 

Coroner's Certificate of Death. (1,185.) 

This is to certify, that I, Ferdinand Keller, M. D., Coroner in 
and for the County of Kings, have this, the 27th day of January, 
1882, viewed the body of Thomas Wallace, who died at 362 
Pearl street, in the Fourth Ward of the City of Brooktyn ; that 
I have held an inquest upon the said body, and that the verdict 
of the jurors is that he came to his death by exhaustion, due to 
suffocation and poisoning from the inhalation of gas, caused by 
the incomplete combustion of gas from a gas stove burning in 
the room where deceased slept, on the 26th day of January, 
1882. Time till death, two days. 

1. — Full name, Thomas Wallace. 
2. — Age, seventy-one years. 
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3i— Sex, male. 

4-Wliite. 

SL— Married. 

6.— Birthplace, United SUites. 

7.— Ooeupstioii, baker. 

8.— n of foreign birth, how long in the United States — 

9.— How long resident in city, 61 years. 
Id— Father^s birthplace, Scotland. 
IL— Mother's birthplace, Scotland. 
12.— Place of resiaence, Xo. 362 Pearl street, Brooklyn, 
FonrthWard. 
13.— Nomber of fiamilies in house, three. 
14— On what floor, third. 
15.— Place of inquest, 85 Myrtle ayenue. 

F. KELLER, M. D., 

[L s.] Coroner. 

Place of burial, Evei^reen Cemetery. 
Date of burial, January 28, 1882. 

Undertakers, S. Henderson & Son. Place of business, 62 
Myrtle ayenue. 

CiS£24. 

Susanna M. WaUace, 362 Pearl street. Alex. Lees : I am a 
poKce officer stationed at the First Precinct. Yesterday mom- 
uig at 7 o'clock, I was sent here by the sergeant at the desk. 
I came here, I went upstairs on the top floor with John Cussick 
and Thomas McGanu ; knocked at ^Patrick Cussick's door ; I 
smelled a deadly smell in the hallway ; I was informed that in 
the front hall room there was a man and his wife in bed, and 
that they could not be aroused ; I knocked seyeral times at 
the door, but received no response, and after obtaining per- 
mission, I shoyed in the door ; I found a yery strong smell 
somewhat like gas and like that of a corpse ; the smell 
was strong as to take away my breath, and drove me back ; I 
went in immediately, however, and opened the window ; don't 
know whether I turned off the gas ; I heard a moan in the bed, 
and found Thomas Wallace with his wife in bed, the woman 
I thought was dead ; I went to summon an ambulance and 
sent for Dr. Briggs ; on the floor of the room I saw this gas 
stove ; I believe to the best of my knowledge the gas was burn- 
ing in the stove ; the stove was warm, and I do not recollect 
whether I turned off the gas or not, as I was excited, and as 
the gas kind of stupified me ; after sending for the ambulance, 
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I came back and I assisted Dr. Briggs and Mr. Cossick, and ve 
removed the body of Mrs. Wallace to the next room. 

[Signed], ALEX. LEES. 

Benjamin M. Briggs, sworn, says : I am a practising physician 
and surgeon, residing at 106 Willooghby street I was called 
here about 7 o'clock yesterday morning by a police officer ; I 
found here on the top floor, in the front hall room, Mrs. Wallace 
dead, Thomas Wallace was asphyxiated, his wife being dead at 
his side, suffering from symptoms of suffocation fi*om fames of 
combustion of iUuminating gas ; in the room on the floor I 
found this gas stove there ; I made an examination of the gas 
stove, found it to be an old one, which was warm and 
appeared as if it had been recently burning ; found no leaks in 
the pipe or fixtures ; from the symptoms of the sick man, 
the condition of the room, the smell existing therein, post- 
mortem appearances, &c., I am of the opinion that death 
resulted from suffocation due to the poisonous gas arising 
from incomplete combustion of .the gas stove and want of 
ventilation. 

[Signed], BENJAMIN M. BRIGGS. 

January 25, 1882. 

Coroneb's Certificate of Death. (1,062.) 

This is to certify that I, Ferdinand Keller, M. D., Coroner in 
and for the county of Kings, have this, the 25th day of January, 
1882, viewed the body of Susanna M. Wallace, who died at 
362 Pearl street, in the Fourth Ward of the city of Brooklyn ; 
that I have held an inquest upon the said body, and that the 
verdict of the jurors is, that she came to her death by suffoca- 
tion due to the inhalation of poisonous gases arising from the 
incomplete combustion of gas in the gas stove burning in the 
room where deceased slept, on the 24th day of January, 1882. 

1. — Full name, Susanna M. Wallace. 
2. — Age, sixty-one years. 
3. — Sex, female. 
4— White. 
5. — Married. 
6. — Birthplace, Canada. 
7. — Occupation. 

8. — If of foreign birth, how long in the United States, fifty- 
five years. 

9. — How long a resident in city, one day. 
10. — Father's birthplace, England. 
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11. — Mother's birthplace, England. 

12. — Place of residence. No. 362 Pearl street, Brooklyn, 
Fourth Ward. 
13. — ^Number of families in house, one. 
14 — On what floor — 
15. — Place of inquest, 362 Pearl street. 

F. KELLEE, M. D., 

[l. s.] ' Coroner. 

Place of burial, River View Cemetery, Trenton, N. J. 
Date of burial, January 25, 1882. 

Undertakers, Henderson & Son. Place of business, 62 
Myrtle avenue. 

GASES 23 and 24. 

James H. Abmington, President. 

Dear Sir : 

I beg leave to report that the deaths of Susanna M. Wallace 
and Thomas Wallace, her husband, (both nearly seventy years 
of age), occupying a hall bed-room in house No. 362 Pearl 
street, was caused by the fumes arising from an old worn out 
gas cooking stove, which they used to warm their room. This 
stove was connected with the burner on the bracket by a small 
imperfect rubber tubing. On the night of January 25, 1882, it 
seems they fell asleep, leaving the gas burning, and suflFocation 
ensued. Susanna M. Wallace was found dead in the morning. 
Thomas Wallace lived until the 27th. inst. 

BespectfuUy submitted, 

[Signed], JAMES E. WEBB. 

Brooklyn, April 6th, 1882. 

^ASE 30. 

Testimony in the case of Mary Jane Norton, as to the cause 
of her death, shows that the said Mary Jane Norton came to 
her death by " asphyxia," from inhaling sulphurous and other 
^ases arising from burning coal in a defective furnace, in the 
house No. 196 Raymond street, in the city of Brooklyn, on the 
iiight of the 27th of March, 1872, 

April 1, 1872. JOSEPH B, JONES, 

Coroner^ 



f. 
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Coboseb'8 Cebtificate of Death. 

Hub is to oertifr, that I, J. B. Jones, Coroner in aij 
County of Kings, nkye this, the first day of April, 18TJ 
the body of Mary Jane Norton, who died at 196 ] 
street, in the Eleventh Ward of the city of Brooklyi 
haTe held an inquest upon the said body, and that til 
of the jurors is, Uiat she came to her death by asphy 
coal gas, on the 28th day of March, 1872. 

1. — Full name, Mary Jane Norton. 

2.— Age, fi%-nine years, six months. 

3. — Sex, feniale. 

4— White. 

5. — Single. 

6. — Birthplace, State of New York. 

7. — Occupation. 

8. — If of foreign birth how long in the United State 

9. — How long resident in city, ten years. 
10. — ^Father's birthplace, United States. 
IL — ^Mother's birthplace, United States. 
12. — Place of residence, No. 196 Raymond street, E 
Eleventh Ward. 

13. — Number of families in house. 
14 — On what floor. 
15. — Place of inquest. 

J. B. JONBl 

[L. 8.] 

Place of burial, Greenwood. 

Date of burial. 

Undertaker, G. S. Davis ; place of business, Fulton a 

Testimony Taken at Coroners' Inquests. 

CASE 32 

Leonce Abat, fifty years, 10 Waverley Place, October 1 
He was found dead in bed about ten o'clock A. M. Tl 
was full of gas and gas cock partly open . He had 
from Europe the day previous. 

Verdict of Coroner's jury ; Asphyxia from the inhal 
illuminating gas. 

CASE 33. 

Maria O'Connor, fifteen years, Eighty-third street, 
Third and Fourth aTe^ues, November 30, 1866. Sh| 
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About 10 P. M. ; the next morning a strong smell of gas was 
^ her room and she was found dead in bed. Her employer 
Isstified that the gas was put in the house the day before, and 
ihe pipe in her room left open. 

Verdict : SuflFocation, caused by the accidental inhalation of 
coal gas. Harlem Gaslight Company. 

CASK 34. • 

John F. Gantz, fifty-nine years, Bloomingdale road and 
Inwood lane, December 16, 1867. Deceased was a policeman ; 
and was on a visit to his son ; he retired between ten and eleven 
o'clock ; about nine the next morning was found dead in bed, 
his face partly buried in the clothes ; the room contained a gas 
stove ; tne stop cock leading to the stove was found open and 
the room full of gas. 

Verdict : Suffocation from the inhalation of illuminating gas. 

GAS£ 35. 

David English, forty-seven years. United States Hotel, Water 
street, November 5, 1869. The proprietor testified that the 
deceased retired about 11.30 o'clock on the night of November 
1, and was found in an insensible condition about 2 P. M., 
November 2. The room was full of gas — the stop cock turned 
folly on. He was attended by Dr. Ewen, and remained uncon- 
scious until he died 2 o'clock A. M., November 5. No other 
testimony. 

Verdict : Poisonous inhalation of gas, deceased having acci- 
dentally left the gas in «his room turned on during the night. 

CASE 36. 

Frank Hewlen, four and a half years, 104 Eighth avenue. 
May 26, 1870. He had the croup on Monday and was still ill. 
Thursday morning he was left in bed in a closed room, where 
there was a defective gas fixture. In the afternoon he was 
found unconscious, and died about 12 o'clock that night. 

Verdict : Poisonous inhalation of gas. 

CASES 37, 38, 39, 40. 

John Laughlin, twenty-seven years ; Bernard Laughlin, three 
years; Susan Sands, twenty-five years; Ann Laughlin, thirty 
years. 1497 Third avenue, January 31, 1871. 

These persons occupied the second story back rooms, in which 
there was no gas fixtures — a gas pipe terminated in the ceiling. 
The gas was shut off. On Saturday a chandelier was put in the 
front room, which was used that evening. The service pipe was 



found frozen and was thawed out. The next afternoon all four 
were found dead, the gas pouring out of the pipe in the ceiling. 
Verdict : Asphyxia, from the inhalation of coal gas. 

CASE 41. 

Donald Stewart, forty years, Putnam House, March 29, 1871 . 
He occupied room 40, Tuesday night, and was found at half past 
9 the next morning lying on the bed unconscious, breathing 
heavily. Boom full of gas. Dr. Thompson attended him, ana 
he died at 4.30 o'clock, Thursday morning. No testimony from 
Dr. Thompson. 

Verdict : Inhalation of illuminating gas. 

CASE 42. 

Mr. Newman, tweny-five years. New England Hotel, April 6, 
1871. He retired between 8 and 9 o'clock Saturday night, 
intoxicated, and was found* dead in bed about 5 P. M. on 
Sunday. The faucet was turned on, and the room full of gas. 

Verdict : Poisoning, by inhaling illuminating gas. 

CA8E 43. 

Jane Ann Cronkite, sixteen years. 111 W. Twenty-sixth street, 
May 19, 1871. A servant girl who occupied an attic room with 
only one window, and was found unconscious about 9 A. M. the 
next day, and died the following morning at 6 o'clock. The 
room was full of gas. 

Verdict : Asphyxia, from inhaling coal gas. 

CASE 44. 

Henry A. Gerhard t, forty-four years, 22 First street, Febru- 
ary 28, 1872. Deceased was heard in his room during^ the 
evening, and was found dead in bed about 11 o'clock the next 
forenoon. The gas was turned on almost full. 

Verdict : Asphyxia, from the inhalation of illuminating gas. 

CASE 45. 

Sophia Healy, fifty-five years. Eighty-sixth street, between 
First and Second avenues, December 6, 1873. Deceased was a 
member of the Sisters of the Holy Communion ; she retired 
about half-past nine, and was found the next morning lying in 
bed in a natural position, body quite warm. Dr. Blythmg and 
two other physicians were called, but tliere is no evidence given 
by them. T?he following testimony by one of the Sisters : 
There was a gas stove in the room, which was burning as it is 
usually burned, and the gas at the burner was partially turned 
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on and lighted. Dr. Wooster Beach made a post mortem ex- 
amination, and said that death was caused by the inhalation of 
the illuminating gas that had escaped combustion and poisoned 
the air of the room. 
Verdict : Inhalation of illuminating gas. 

CASE 46. 

Alexander Miller, fifty years, 51 East Tenth street. May 11, 
1874. He was found dead in bed, face downwards, about 11 
A. M., by a carpenter who went there to work. Bedroom full 
of gas, window and door closed ; gas turned on but not lighted. 

Verdict : Asphyxia, from inhalation of gas. 

CASE 47. 

John Brown, thirty years, 31 Bowery (hotel), November 7, 
1878. Deceased and a woman named Lizzie Williams 
occupied room 4, night of November 6. About 5 P. M. next 
day they were both found unconscious ; the gas freely escaping 
from the burner. They were removed to Chambers street 
Hospital. December 17, Lizzie Williams testified that they 
drank several glasses of beer, and that deceased was "pretty 
full." She said she fixed the gas to burn small, and that was 
the last she knew. Dr. Kudrick said deceased was brought to 
the hospital about 5.30 and died at 6.30 P. M., November 7, 
from congestion of lungs. 

Yerdict : Asphyxia, due to the inhalation of coal gas. 

CASE 48. 

Lorenzo M. Lacerna, seventeen years, 21 E. Fourth street 
(Hotel Espanol), November 16, 1878. He retired about 10.30 
P. M., and was found dead in bed about 11 o'clock the next 
forenoon, the gas turned on and the room full of it ; he arrived 
from Europe the day before. 

Verdict : Asphyxia, from suffocation by gas. 

CASE 49. 

Leroy T. Nichols, 36 years, St. Cloud Hotel, April 18, 1879. 
Deceased retired about 11.30 P. M., to room 120 on top floor. 
About 7.30 the next morning the gas was found turned on, not 
burning ; window closed tightly. He was found lying on the 
bed, dressed, with his face embedded in the pillows. 

Suicide, by the inhalation of illuminating gas. 

CASE 50. 

Sarah McGurk, twenty years, 53 West Twelfth street, Jan- 
uary 21, 1880. A servant girl who was found in her room un- 
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conscious ; was removed to New York Hospital about 4 P. M. 
The next morning oedema of lungs developed and she died 
about 10 o'clock P. M. She had been in the country only a few 
weeks. 

Verdict : Asphyxia, from accidental inhalation of illuminating 
gas. 

CASE 51. 

Lewis Baker, sixty-five years, French's Hotel, Maj 20, 1880. 
Occupied room 76 ; the next morning was found lying on the 
floor dead ; gas turned on. 

Verdict : Asphyxia due to the inhalation of illuminating gas. 

CASE 52. 

John Donovan, forty-five years, 115 West Twenty-second 
street. May 1, 1882. He retired about 11 P. M., April 29. 
Next morning between 8 and 9 o'clock was found breathing 
heavily and could not be aroused. Gas was turned on and 
escaping. 

Verdict : Pulmonary apoplexy and oedema of lungs, caused 
by partial suffocation with illuminating gas. 

Wm. Stratford, M. D., testified that he was called to see John 
Donovan about 9.30 A. M., April 30 ; that on entering the room 
in which he lay a distinct odor of illuminating gas was percep- 
tible, although the door and window was then open ; that he 
found the surface of the body pale ; the extremities cold ; the 
ocular conjunction injected ; diameter of pupil normal ; mucous 
membrane exposed to view, pale ; great dyspnoea ; pulsation 
absent in the radial ; pauses in the respiration ; heart's 
action faint, and more frequent than normal (92-104) ; slight 
attempt at vomiting ; coma ; anaesthesia of cutaneous surface ; 
paralysis of voluntary muscles ; percussion gave dullness on 
right side ; that later in the day on examining the blood he 
found it wore a bright cherry red color ; and the spectroscope 
showed the oxyhaen and globi^n bands near the' violet end of 
the spectrum normal ; urine secreted by kidneys of sp. gr. of 
1027, non-albuminurious ; and that he believes the cause of 
these symptoms to be the inhalation of illuminating gas. 

P. E. Donlin, M. D., being sworn, says : I made an autopsy on 
the body of the deceased and found heart flabby — otherwise 
normal. Lungs, left one oedematous, slightly congestive ; right, 
pulmonary apoplexy ; mucous membrane of bronchial tubes 
inflamed ; fatty degeneration of liver ; congestion of kidneys ; 
mucous congestion of stomach ; brain normal. .^ 



37 



CASE 53. 



Adam S. Lawson, fifty-three years, 713 Broadway (New 
Southern), June 3, 1880. Went to bed on top floor intoxicated. 
About half past five next morning was found lying on the floor 
and died soon after. 

Verdict: Asphyxia from accidental inhalation of illuminating 
gas. 

CASE 54. 

Jacob Elofsky, fifty-two years, 84 Chatham street, Crook's 
Hotels September 19, 1880. He occupied room 51, Friday night, 
September 17. Three times the next day the chambermaid tried 
to get into the room ; the clerk told her to let him sleep ; about 
4 P. M. Sunday, 19th, she tried to look through the fanlight, 
she noticed then a smell of gas ; Mr. Crook burst open the door 
and found deceased lying dead in bed ; gas turned on full force, 
windows closed, and room full of gas. 

Verdict : Accidental suffocation by illuminating gas, about 
September 19. New York Gas Company. 

CASE 55. 

Sophia logenito, twenty-one years, Anson House, 79 Spring 
street, October 31, 1880. She arrived from Europe October 30, 
and occupied room 16 the same night ; next morning was found 
dead on the floor ; gas turned half on and room full of gas ; did 
not understand the use of gas. 

Verdict : Asphyxia from accidental inhalation of illuminating 
gas. 

CASE 56. 

Bertha Blumemeis, seventeen years, 233 Henry street, Novem- 
ber 4, 1880. Deceased had been in the country only a few days. 
She was found dead in bed on the morning of November 4. 

Verdict : Asphyxia due to the inhalation of illuminating gas, 
by leaving the gas turned on in her room. 

CASE 57. 

John Seebo, 19 years, Summit Hotel, Bowery, November 18, 
1880. He went to his room about 9 P. M., and was found de ad 
in bed about 2 P. M. next day. The gas was turned on and the 
burner taken off ; stove pipe hole was found stuffed with rags. 

Verdict: Suicide by asphyxia, from the inhalation of illumi- 
nating gas. 



.38 



CASE 68. 



Thomas Coleman, forty-four years, Putnam House, December 
3, 1880. Deceased occupied room 129, night of December 2. 
About 3.30 A. M. the watchman discovered gas coming from 
said room. Forcing the door open he was found dead in bed, 
and the gas turned full on. 

Verdict : Asphyxia, from the inhalation of illuminating gas. 

CASE 59. 

Samuel Sherwood, twenty-five years, Earle's Hotel, Canal 
street, December 16, 1880. Occupied a room, December 13. 
Next day was found unconscious and taken to St. Vincent's 
Hospital, where he died December 16, at 4 A. M. The gas 
was found turned on in full force in his room. 

Verdict: Congestion of lungs, due to partial suffocation by 
illuminating gas. 

CASE 60. 

Albert A. Stillwell, thirty-seven years. North River Hotel, 109 
Barclay street, December 24, 1880. Deceased went to his room 
about 3 A. M., December 24, and was found dead about 7 P. M. 
same day. Room full of gas — ^the stop cock being turned about 
two-thirds on. Fanlight and window closed. 

Verdict : Inhalation illuminating gas. 

CASE 61. 

Thomas Nolan, thirty-five years, 10 First street, January 1, 
1881. About 11 A. M., January 1, the deceased and a woman 
were found in bed, with the gas freely escaping into the room. 
The man was dead ; the woman unconscious. On February 14 
the woman testified that she went to Nolan's room on New 
Year's eve, and that they were both drunk. They went to bed, 
and she remembered nothing more until she awoke in the 
hospital. 

Verdict : Inhalation of illuminating gas. 

CASE 62. 

Rensler P. Reynolds, twenty-two years, Vandyke House, 28 
Bowery, January 3, 1881. A sailor who registered his name 
January 2, and was found dead about 11 o'clock next day. 
Room full of gas and turned fully on. 

Verdict : Asphyxia, due to the inhalation of illuminating gas. 

CASE 63. 

Michael Lynch, 31 years, 332 E. Twenty-seventh street, Janu- 
ary 14, 1881. He was found in his room about 11 A. M., 
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January 13, unconscious ; room full of gas and Escaping from 
the burner ; he was taken to Bellevue Hospital and died at 3 
o'clock next morning. 

Verdict: Asphyxia, from oedema of lungs, caused by acci- 
dental suffocation by illuminating gas. 

Geo. M. Swift, M. D., of Bellevue Hospital, testified that 
deceased was brought to the hospital about 1 P. M., January 
13, insensible ; pupils dilated, but responded to light; complete 
loss of reflex actions ; there was an odor of gas about the man ; 
later, there were convulsive movements of jaws ; patient never 
recovered consciousness. By 5 P. M. was weaker, and had 
pulmonary oedema well marked by 7 P. M. Died about 3 A. M. 
of January 14. 

GASES 61 and 65. 

Barbara Weis, nineteen years, 955 Third avenue, February 
12, 1881. Henriette Braundorfer, sixteen years, 955 Third 
avenue, February 12, 1881. 

They occupied a hall bedroom and retired about 11 o'clock. 
They were found dead in bed about 7 the next morning ; gas 
was turned on and escaping into the room. 

Verdict : Asphyxia, by accidental suffocation from illuminat- 
ing gas. 

CASE 66. 

Gustave Bertlein, 30 years, 310 Broome street, April 3, 1881. 
Deceased was found unconscious in his room, the gas burner 
open. Dr. Neuman administered restoratives ; two days after- 
ward he was sent to Chambers Street Hospital. The house 
surgeon testified that at 12.25, April 2, the deceased was brought 
there in an unconscious condition, suffering from coal gas 
poisoning, and that he died at 8 A. M., Aprn 3. An autopsy 
revealed chronic meningitis and acute pericarditis. 

Verdict : Asphyxia, from illuminating gas. 

CASE 67. 

Daniel Schmitt, twenty-eight years, 395 Bowery (hotel \ April 
10, 1881. He was found dead in bed, the gas turned on full and 
windows tightly closed ; no time given. 

Verdict : Suicide by the inhalation of illuminating gas. 

CASE 68. 

Sophie Svenson, twenty-eight years, 200 West Fifty-sixth 
street, April 25, 1881. A servant girl, found dead on the bed, 
undressed ; gas half turned on ; no pafticulars. 

Verdict : Asphyxia, due to the inhalation of illuminating gas. 
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CASE 69. 

J. V. Monnot, fifty years, 6 West Eleventh street, July 29, 
1881. Found lying on the bed dead, room full of gas ; his wrist 
had been cut and a pool of blood was on the floor. 

Verdict : Exhaustion from hemorrhage and asphyxia from 
illuminating gas. A suicide. 

CASE 70. 

Louis Ottersen, forty-three years, 318 Fourth avenue, August 
6, 1881. A suicide ; found dead in an ice box ; box full ot gas 
and air holes all stopped up; the gas was conveyed to the box 
by a rubber pipe. 

Verdict : Asphyxia from inhaling illuminating gas. 

CASE 71. 

J. B. Osborne, twenty-seven years, Fourteenth street and 
Second avenue, August 6, 1881. He was sexton to Fourteenth 
Street Presbyterian Church ; on Sunday noon he was found dead 
in the library room ; a gas stove had become disconnected from 
the gas pipe, which allowed the gas to escape ; supposed to have 
been dead two or three days. 

Verdict : Asphyxia, due to inhaling iUuminating gas. 

CASE 72. 

Abijah Green, seventy-tive years, 300 West 125th street, Octo- 
ber 20, 1881. A Presbyterian clergyman trom Highland Falls; 
he retired about ten P. M., and was found dead in his room about 
eight o'clock the next morning, gas turned on full force. 

Verdict: Accidental suffocation due to inhaling illuminating 
gas. 

CASE 73. 

Joseph Caille, forty years, 405 Sixth avenue, November 8, 
1881. A strong smell of gas was noticed coming from the room 
occupied by the deceased ; on entering it he was found uncon- 
scious, and he died on the following morning ; a physician was 
in attendance but there is no testimony from him. 

Verdict : CEdema and congestion of the lungs from inhaling 
illuminating gas. 

CASE 74. 

James Reid, fifty-six years, 387 Fourth avenue, November 
22, 1881. Deceased was found in his room at the Mills House on 
the morning of November 21, in an unconscious state and breath- 
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ing heavily ; room was full of gas and gas key turned fully on ; 
the window and fanlight tightly closed. Dr. Henry Blodget, 
house physician at Bellevue Hospital, testified that deceased was 
brought to the hospital during the afternoon of November 21, 
in a state of coma from having inhaled illuminating gas, and in 
spite of all remedies he died of heart failure at 2.30 A. M., 
November 22. 

Verdict : By the inhalation of illuminating gas. 

CASE 75. 

William Zimmerman, thirty years, foot West Forty-sixth 

street, December 14, 1881. Deceased was a laborer at the 

Municipal Gas Company's works. On December 13, between 

1 and 2 P. M., he was sent up on top of the tank to take oti* the 

manhole plate to let some of the gas escape, as the tank was too 

full ; he was familiar with this work ; the plate is oval and is 

on top of the gas holder, it is two and a half feet one way and 

five or six inches longer the other. After removing a few screws 

the force of gas lifts the plate up, arid the gas escapes. He 

returned in about ten minutes ; about 2.50 P. M. he was sent up 

again to close it. The continual settling of the holder without 

any known cause attracted attention; in seeking for the cause 

the manhole plate was discovered 0|)en, and deceased was found 

by the night foreman insensible with his feet pointing towards 

the manhole ; the holder was sixty feet high at that time ; about 

7 P. M. he was lowered down and taken, to the office and a 
physican sent for, afterwards he was removed to the hospital ; no 
testimony from the night foreman. Dr. J. B. McMahon, house 
physician of Roosevelt Hus[iital, testified that deceased was 
brought to tl e hospital about IIP. M., December 13, in a state 
of coma, which gradually deepened till death, which occurred at 

8 A. M., December 14. He further testified that the autopsy 
revealed marked congestion of brain, kidneys, spleen, lungs and 
hver; right cavities of heart tilled with red clots; left ventricle 
contracted and empty. 

Verdict of jury : Asphyxia, from congestion o\' tlie lungs, from 
the inhaling illuminating gas, and we censure the company for 
uot employing two men to do the work of letting off gas, the one 
to guard the other. 

CASE 76. 

Michael Coyle, forty-eight years, 28 Bowery, Jtj,nuary 25, 
1882. Deceased was found about 10 A. M., January 24, at the 

6 
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Vandyke House, lying across the bed, unconscious ; room full of 
gas and turned on in full. He was removed to St. Vincent's 
Hospital. Dr. S. Allen, house physician, says he was brought 
tliere about 1.30 P. M., and died about 8.30 P. M., January 25. 
Verdict: Congestion of lungs, due to inhalation of illuminating 
gas. 

CASE 77. 

Thomas J. Durand, fifty-four years, Occidental Hotel, corner 
Bowery and Broome street, February 16, 1882. Retired about 
10 P. M. under the influence of liquor and was found dead in bed 
about 7 o'clock the next morning. Gas turned on and room full 
of gas. 

Verdict: Asphyxia, due to inhaling illuminating gas. 

CASE 78. 

Johnson H. Stryker, thirty-eight years, 48 Chatham street, 
March 1, 1882. Occupied a room in Brooklyn Bridge Hotel, 
February 28 ; between 10 and 11 o'clock next forenoon was found 
dead ; gas turned on and escaping: into the room. 

Verdict : Asphyxia, due to inhaling illuminating gas. 

CASE 79. 

Fred. W. Hotttnan, twenty-three years. North River Hotel, 
109 Barclay street, March 2, 1882. Eetired about 2 A. M. and 
was found dead between 12 and 1 o'clock the same day ; gas 
turned on and room full of gjas. 

Verdict : Asphyxia, by illuminating gas, by accidentally leav- 
ing the gas open. 

CASE 80. 

Ellen Ker, seventy-eight years, 245 West Eleventh street, 
March 4, 1882. Occupied a hall bed-room ; retired about 10.30 
P. M.; was found dead early next morning lying on her back, 
frothing at the mouth ; room tilled with gas and turned about 
three-quarters on. 

Verdict, accidental suflbcation from inhaling illuminating gas. 

CASE 81. 

Philetus R. Covert, fifty-one years, French's Hotel, June 1, 
1882. He retired about 11 P. M. and was found in a dying con- 
dition about 12 M. the next day. All efforts to resuscitate him 
failed, and he died about 1.15 P. M. Windows all fastened and 
room filled with gas. 

Verdict ; Asphyxia from illuminating gas. 
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CASES 82 and 83 . 

William Meekin, twenty-four years, 3 Morris street, June 

1, 1882. Mary A. Meekin, eigliteen years, 3 Morris street, June 

2, 1882. Deceased man and wife went to the Eagle Hotel from 
Castle Garden about 9.30 P. M.- After taking supper retired 
about 10.30 o'clock to a bedroom with one window. About noon 
next day they were found insensible from escaping gas, the key 
being turned about half way. Dr. Shine was called, and all 
efforts were made to restore them, but the man died, at IIP. M. 
and his wife the next day. They liad just arnved in the Batavia 
from England. 

Verdict : Apnoea from oedema and congestion of lungs caused 
by asphyxiiation by illuminating gas. 

CASE 84. 

William Thomas, fifty-five years, 28 Bowery. June 26, 1882. 
He was seen in his room at 9 P. M., and at 6 next morning was 
found dead ; room full of gas ; gas key turned on full and 
window closed. 

Verdict : Suicide, by asphyxiation with illuminating gas. 

CASE 85. « 

Catherine Hottenroth, forty-four years, 395 Bowery, August 
22, 1882. Deceased left her home, 297 Bowery, and engaged a 
room at the Bowery Hotel (395.) About 10 A. M. the next day, 
August 20, she was found in an unconscious condition. Room 
full of gas, the key turned on full, and every crack stopped up 
with her clothes. She died at 295 Bowery, August 22. No 
doctor's testimony. 

Verdict: Suicide, by illuminating gas while temporarily insane. 

CASE 86. 

» 

Josephine Pasamt, thirty-one years, Sturtevant House, Broad- 
way, September 14, 1882. Deceased occupied a parlor bedroom, 
September 13, and was found dead in bed about 10 o'clock the 
next forenoon. The gas turned on full, windows and door 
tightly closed, and room full of gas. 

• Verdict: Suicide, by asphyxiation from inhalation of illuminat- 
ing gas. 

Dr. P. E. Donlin testified that he made an autopsy on the 
body, and found all organs normal except the stomach, which 
showed slight veinous congestion. Deceased wab between two or 
threo months pregnant. 
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0A.8E 87. 

Jane Eliza Walcott, sixteen years, 14 West Twenty-eighth p 
street, October 1, 1882. Deceased was on a visit from the 
country. Was found dead,abont 8 o'clock in the morning. 
Room full of gas, and the key turned fully on. 

Verdict: Asphyxia, by accidental inhalation of ilhiminating gas. 

CASE 88. 

Emma Strauss, twenty years, 90 Cortlandt street, October 7, 
1882. Deceased arrived from Germany, October 6, and took a 
room at Glen Island Hotel. About 7 o'clock the next morning 
was found dead in bed. Room full of gas. 

Verdict : Asphyxia, from inhalation of illuminating gas. 

CASE 89. 

Timothy Kelly, forty-five years, 2,299 P'ourth avenue, October 
27, 1882. Deceased was found dead in his bed about 8 A. M« 
Gas tnrned on full and windows closed. Said to have been 
intoxicated the evening before. 

Verdict: Accidental inhalation of illuminating gas. 

CASE 90. 

Mary Rowan, twenty years, 240 East Eighty-sixth street, 
October 31, 1882. Her employer being absent, deceased an^ 
her cousin, Margaret Ratsford, occupied the room together on tb^ 
night of October 21. When Mr. Lyon returned home the ne^t 
morning he noticed a strong smell of gas, and on investigation 
found both of them in bed insensible. He sent for two physi- 
cians. The next day deceased was sent to the hospital, and her 
cousin to relatives. Dr. H. A. Mandeville, house physician ot 
Presbyterian Hospital, testified as follows : 

Deceased was brought to the hospital October 23, at 10.51 A. 
M., in a semi-comatose condition. Respirations rapid, b'ut full. 
No marked steitor. No oedema of lungs. Face presented a 
dusky appearance. Arms in flexed position and rigid. Muscles 
of both lower extremities in relaxed condition. Anaesthesia 
over whole body, with exception of abdomen, where pressure 
evidently caused pain. Condition of pupils not constant. She 
remained in this condition until the 26th, when her condition 
somewhat improved, and she answered a few questions; 
but on the 28th she relapsed into her former condition, 
the coma becoming more and more profound ; temperature 
varied between 103 and 105.^^ ; pulse rapid and weak. She 
remained in above condition, temperature gradually go ^ 



respirations and pulse becoming more rapid and weak, until 
October 31, at 4.45 P. M., when she died. Autopsy held, reveal- 
ing cause of death as follows : 1. Poisoning by illuminating 
gas. 2. Effusion into lateral ventricles of brain. 
Verdict : Asphyxia, by inhaling illuminating gas. 

CASE 91 . 

Daniel Leamy, fifty-two years, 48 Chatham street, November 9, 
1882. Deceased retired about 11.30 P. M., to room 36, in N. Y. 
& B. B. Hotel, and was found dead in bed about 10 A. M. next 
day. The key was open and room full of gas. 

Verdict : Asphyxia, from inhaling illuminating gas. 

CASES 92 and 93. 

Margaret C. Concaunon, twenty-two years, 25 Third avenue, 
November 18, 1882. Hugh Concaunon, twenty-three years, 
25 Third avenue, November 13, 1882. 

The deceased were recently married, and on the night of 
November 12th they occupied room 57 in Astor Place Hotel. 
They retired about 12 P. M., and about 7 the next morning their 
room was found full of gas, the gas cock turned fully on ; Mrs. 
C. was dead ; Mr. C. was barely breathing ; he died soon after. 

Verdict : Asphyxia, from accidental suffocation by illuminat- 
ii% gas. 

CASE 94. 

Honorah Mahoney, seventeen years, 4 Attorney street, 
December 15, 1882. Deceased was a domestic, and retired 
about 10 P. M., and was found dead in bed about 8 o'clock the 
next morning. The stop cock was turned full on, and the room 
full of gas. 

Verdict : Asphyxia from accidentally inhaling illuminating 
gas. -» 

CASE 95. 

Andrew L. Culver, fifty-eight years, 92 Cortlandt street, Janu- 
ary 8, 1883. Deceased left his home December 26, 1882, and did 
not return. His family made great efforts to find him, without 
success. On January 6 (Saturday), he went to the Glen Island 
Hotel, 92 Cortlandt street. His conduct was very strange — 
seemed worried . Was very irregular in going to bed. On 
Monday, between 12 and 1 P. M. he went to bed. About 10 A. 
M. the next day he was found dead in bed, the gas turned on, 
and room full of gas. 

Verdict : Asphyxia, from illuminating gas (accidental.) 
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CASE 96 



Arthur Scliofield, eiij^lity-lhroe years, .^4 West Eleventh street, 
January 19, 1888. . About nine o'clock in the evening the smell 
of gas was discovered coining from the room occupied by 
deceased ; on entering tlie room tlie gas burner was found 
extinguished, bat the tap was turned on and the gas escaping. 
Dr. F. Tilden Brown, one of the persons who first entered the 
room, testified as follows : On Tlmrday, January 18, 1 was called 
to St. Stephens Hotel, 34 West Eleventli street ; on enteriDg 
room I found body lying face downwards, dead, near door; I 
hastily lighted gas, and turning l)ody over found all appearances 
of life extinct ; with assistance of niorht watchman I tried to 
resuscitate him by artificial respiration, also gave stimulating 
injections hypodermically ; continuing our exertions for about 
twenty-five minutes without any success, we concluded the man 
was dead ; in my opinion the deceased died of asphyxia from 
illuminating gas. 

Verdict : Accidental asphyxia from illuminating gas. 

CASE 97. 

Frank M. Tornowska, twenty-eight years, 30 Bowery, January 
27, 1883. The wife of deceased testified that her husband had 
been out of work for eleven weeks ; he got work January 23d ; 
he left home about six P. M., January 25th, drunk, without say- 
ing where he was going ; about 12.30 P. M., the 26th, a ser- 
vant in the New England Hotel heard groans in the room 
occupied by deceased, and notified the porter ; deceased was 
found on the bed unconscious and was removed to another room; 
afterwards was removed to St. Vincent's Hospital ; the gas cock 
was turned on and there was a strong smell of gas, but the gas 
was shut off at the metre. Dr^ L. J. McNamara, house physician 
of St. Vincent, testified as follows : On January 26th, deceased 
was brought from 30 Bowery to this hospital by our ambulance, 
suffering from the effects of coal gas poisoning ; he was uncon- 
scious and remained in that state until he died, about seven hours 
after entrance ; his death was caused by asphyxia from the 
inhalation of coal gas. 

Verdict : Asphyxia from accidental inhalation of illuminating 
gas. 

CASE 98. 

William S. Lawrence, fifty-nine years, Putnam House, March 
1, 1883. About 8.15, March 1st, a smell of gas was noticed 
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coming from the room occupied bj deceased ; he was found lying 
on his left side apparently dead ; they did everything to bring 
him to consciousness ; the gas was ibund turned on about half 
way and the transom open about two inches. 

Verdict: Asphyxia from illuminating gas accidentally inhaled. 

CASE 99. 

William Mulcahey, thirty-nine years, 48 Chatham street, 
March 17, 1883. About 1 o'clock A. M. deceased went to this 
hotel and was given a room ; he requested to be called at seven 
A. M.; he was slightly under the influence of liquor; he was called 
at the hour named but he did not answer ; about 4 or 5 P. M. 
an odor of gas was discovered coming from the room he occu- 
pied ; the clerk entered with a latch key, and he was found dead 
and the gas escaping into the room. 

Verdict : Asphyxia froln illuminating gas. (Not suicidal.) 

CASE 100. 

This is to certify, that I, Bernard F. Martin, Coroner in and 
for the city and county of New York, have, -this 29th day of 
May, 1883, viewed the body of Elizabeth Wagner Nauschwitz, 
aged about forty years, native of Germany, found at Summit 
Hotel, in the Tenth Ward of said city and county ; that I have 
held an inquest upon the said body, and that the verdict of the 
jurors is, that she came to her death by asphyxia from illuminat- 
ing gas. 

Memorandum concerning the deceased. — Widow ; color, white ; 
occupation, nurse ; how long in the United States, if of foreign 
birth, two years ; how long resident in this city, two years ; 
father's birthplace, Germany ; mother's birthplace, Germany ; 
place of death, Summit Hotel, corner Canal and Bowery ; place 
of inquest, coroner's oflEice. 

BERNARD F. MARTIN, 

Coroner. 

I hereby certify, from examination and evidence, that said 
woman died on the 29th day of May, 1^83, at — A. M., and 
that the cause of her death was suicide, by asphyxia from 
illuminating gas. Found in her room in Summit Hotel, corner 
of Canal and Bowery, May 29, 1883, at 2 A. M., by porter. 

WM. F. JENKINS, M. D., 

Medical Attendant at Inquest, 
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Place of burial, Lutheran Cemetery ; date, May 31 ; under- 
taker, John J. Ryan ; place of business, 77 East Broadway. 

CASE 101. 

Mary Rohde, thirty-seven years, 112 Cedar street, April 13, 
1868. Margaret llaskins occupied room with tlie deceased. They 
retired about half-past 11 o'clock, after putting some coal in the 
stove. About 4 the next morning a moaning sound was heard 
coming from the room which they occupied ; they were found 
unconscious ; physicians came very soon after and applied reme- 
dies for their restoration ; Margaret testified that before falling 
asleep she felt sick at the stomach, and had a feeling of suffoca- 
tion ; aftel'wards became unconscious, and knew nothing more 
until she came to the next morning in the presence of two 
doctors. There is no statement from tliese physicians, nor any 
testimony in regard to the damper in the stove. 

Verdict: Asphyxia, from the iidialation of coal gas. 

CASE 102. 

Jenny Schroeder, six years, 331 East Fifteenth street, January 
6, 1879. Deceased and her sister Lizzie retired about 10.50 P. 
M., Sunday, January 5. About 8 o'clock the next morning she 
was found dead ; Lizzie was unconscious and remained so until 
about 2 o'clock on Wednesnay ; she gave her testimony on the 
15th. Tiiere was a stove in the room, whieli was tilled wuth coal 
before retiring. The damper was found shut. 

Verdict : Asphyxia, from the inhalation of coal gas. 

Injury from Gas in Other Pj.aces in the United States. 

In the course of tliis investigation I have endeavored to obtain 
information from other cities and towns. In some de^jree this 
has been successful. The following list i^ives the result. Other 
cases have been reported to me, but at so hite a period that I have 
been unable to make any attempt at verirication. They may, 
however, be found in the appendix. 

ft 

CASES 103 and 123. 

HiAIiTH DePAKTMENT, J 

Office Superintendent of Health and City Register, >■ 

City Hali^, Providence, May 16, 1883. ) 

Your two letters of date, yesterday, are received. In case of 
E. L. Shattuck, died December, 1876; the gas referred to is 
illuminating gas, made from bituminous coal, which is the only 
kind of illuminating gas we have here. In truth, I do not know 
what you mean by water gas. 



tn Brooklyn and New iFork. 
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ed it on again . 



I - 



^t, not stated. .. 
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Superintendent of Health, Providence . 
Oyerseers of Poor, Randolph. 
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Board of Health, Boston. 



•i 



City Clerk, Buffalo. 
Dr. A. W. Perry, San Francisco. 
Coroner, Providence. 
Coroner, Stroudnburgh. 
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Board of Health, Indianapolis. 
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Board of Health. (Chicago. 
Health Officer, Erie, Pa. 
Steamboat Company. 
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Board of Health, Hudson Co. 

Town Clerk, Batavia. 

Dr. A. W. Perry, San Francisco. 
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Board of Health, Philadelphia. 
Board of Health, Boston. 
State Board of Health, Iowa. 
Mayor of Rochester. 
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Can get no information. 

No such persons known to the selectmen of Blackstone. 

No record on file with Superintendent of Burials, Bath, Me. 
Can get no information . 

No record at Board of Health, Albany. 

No record at Board of Health, Philadelphia. 

Board of Health, Worcester. 
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I know nothing about case of James H. Langley who died on 
Newport Steamer." That is a Newport name, and I think your 
l>e8t chance for information would be to write to the City Clerk, 
Newport, R. I., who keeps the records of deaths there. Dr. 
Horatio R. Storer, of Newport, is much interested in sanitary 
matters and might be useful to you in your researches. 

Truly yours, 

E. M. SNOW. 

CASES 104, 105, 106, 107, 108 and 109. 

Office of Boabd of ] 

Selectmen, Assessobs and Ovebseebs of Poob, > 

Bandolph, Mass., May 14, 1883. ) 

Your favor of April 17th is received and contents noted. Mary 
Ellen Barry, age thirteen ; James Ryan, age thirteen ; John 
Ryan, age nine ; Johanna Ryan, age seven; Dennis Ryan, age 
four; died December 19, 1877, from suffocation caused by coal 
gas escaping from a parlor stove. Mrs. Catharine Ryan, mother, 
died December 22d from the same cause, she lingering three 
days after the decease of the children, but was never conscious 
after the 19th. As far as I can learn there was not any official 
investigation. 

With respect, your obedient servant, 

ROYAL T. MANN, 
Chairman, Overseers of Poor, Randolph. 

CASES 110 and 111. 

Commonwealth of Massachusetts. 
State Boabd of Health, Lunacy and Charity, 

DfcPABTMENT OE HeALTH, StATE HoUSE, 

Boston, May 9, 1883 . J 

In reply to yours of 7th instant. Dr. Draper, the medical 
examiner in the cases reported, states that the fatal agent in both 
eases reported was coal gas. 

Case 10, page 100, City Hospital reports; name of the deceased 
was Mary McMasters. Case 4, page 94 ; name of deceased was 
Robert Young. 

Very truly yours, 

S. W. Al^BOTT, 

Health Officer. 

Case -10, City Hospital Reports, page 100, volume 3. 

Asphyxia by illuminating gas. This woman, Mary McMasters, 
au ignorant servant girl from Nova Scotia, took a room in a 
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hotel on the evening of January 8, 1878, and retired early. Next 
day, at 1 P. M., the housekeeper noticed an odor of gas in the 
entry outside the lodgers' room ; her door was forced and she 
was found in bed unconscious and moaning; lier face was livid; 
her hand was over her mouth. The air of the room was sat- 
urated with gas and there was no ventilation ; the stop cock of 
the gas fixture was turned on full ; physicians were called who 
used stimulants, artificial respiration and other measures, but the 
patient did not regain consciousness ; she died at 6 A. M., 
January 10th ; there were no convulsions ; the pupils were 
dilated and fixed. 

External appearances, autopsy, nine hours post mortem : Cad- 
averic lividity fully developed, of a dusky purple color throughout 
dependent parts ; slight i^gor mortis ; body cooled slowly, 
although the temperature of the atmosphere was below the 
freezing point when the body lay in the morgue; the eyes were 
bright, the pupils dilated ; the facial expression was calm. 

Internal appearance : The right cavities of the heart were 
distended with very dark fluid blood; the left ventricle was in 
systole and the small amount of blood contained in it held a few 
imperfectly formed clots; the blood in other parts of the body 
was of dark color and free from clots ; the lungs were engorged, 
being of a uniform mulberry color on section and exhuding 
blood freely ; the bronchial mucous membrane was reddened ; 
the kidneys were injected ; spleen normal ; the intestines were 
pale and distended with flatus ; the stomach and liver presented 
nothing noteworthy in their appearance ; there was hypersemia 
of the brain and its meninges. 

Case 4, City Hospital Eeports, page 95, volume 3. 

Asphyxia in a burning building. Deceased, Robert Young, a 
uum forty-live years old, occupied a room on the upper floor of 
a four-storied building. At 5 A. M., January 20, 1878, the 
building was found to be on tire in the second story ; on inspec- 
tion after the tire it was found that the damage was limited 
aluioBt wholly to this second story ; elsewhere there was an 
abundant deposit of sticky soot, with an odor of illuminating 
gHH ; all the tips had been removed from the gas tixtures on the 
boivuul story and the stopcocks had been turned so that before the 
tiro the gas had escaped in full force; the dead body of Young 
vvari found lying prone across the threshold of his room ; the 
dopohit of Hoot in the entryway and rooms of this fourth story 
was particularly noticeable. 
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External appearances : The body was partially clothed, and 
the portions of clotliing in place had evidently been arranged 
hastily; all the exposed parts of the body, as well as the clothing, 
were thickly smutted with tenacious soot; no sign of burns about 
the body ; there were patches of pink, cadaveric Uvidity on the 
anterior as well as the posterior parts of the body ; the jaws were 
firmly apposed and the tongue was behind the teeth ; there was 
no froth at the lips or nostrils ; rigor rnortis was unusually pro- 
nounced. The autopsy was made twenty- nine hours after the 
death, supposing the death to have occurred at the time of the 
discovery of the fire. 

Internal appearances : The muscles were of a bright florid 
vermilion color ; the heart was fully distended on its right side, 
empty and contracted on the left side ; its color was bright red; 
the blood throughout the body was uniformly fluid in consistency 
and of a bright, lobster red color ; the lungs were of a pinkish 
grey color externally, with many well marked sub-pleural ecchy- 
mosis ; on section they appeared engorged, of a brilliant red 
color, with only moderate crepitation ; the trachea, larynx and 
bronchi contained coarse mucous froth abundantly colored with 
soot ; the mucous membrane of the air passage was injected ; 
there was engorgement of the vessels of the peritoneum, kidneys, 
spleen, liver and stomach; the intestines presented various 
degrees of hypersemia, from uniform pink staining to distinct 
8ub-mucous extravasations; the vessels of the dura mater and of 
the vascular meninges were distended with bright red fluid blood, 
and the puncta cruenta on a cut section of the brain were 
abundant. 
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CASE 112. CiTT CuERK's Office, 

Buffalo, N. Y., April 20, 1883 

Tour circular (Form 81-B), of the 17tli inst. is received and 
contents noted. With reference to the death of August Bolle, 
I find upon examination of record kept by the coroner, that 
August Bolle, Frenchman, was suffocated by coal gas at his room 
under the French church, at the corner of Washington and 
Clinton streets, November 17, 1878. The coroner certified to 
the death and cause of death ; Dr. Slacer was called and approved 
certificate ; no evidence was taken ; the cause of death being 
apparent; the church having put in a new furnace, and coal 
gas escaping therefrom produced suffocation. 

Yours, 
Fee $1.00. W. P. BEERUS. 
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Sas' FRiNris^'o, Mjiy 2-i, 1883. 

V'liir tHtlif-r liJis M'iMt iiHj :i iioli* trnin vnii, re«i nesting; inforina- 
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tion in 'j;in fi?*|)Iiv\iM <'Hft s. I will ijive voii l»elo\v the items ot 
>f'Vonil. No aiitr)pHifft are inarit* in tliese c.xsefl, and the Coroner's 
irKjiio^t^ do not r'ontain much nsefnl iniFnrnifition. The Board of 
(loHitli has onlv a record of eausefl ot' deutli. The case vou 
mention, ft. Castro, Nr>veinher 20, 1S7S, was asphyxia by (coal) 
ilhirriinHtinir ga^^. No in^iiiortt or otiier le^al inquiry was held. 
On Novemher 22, 1882, Willifl Protter, fifteen years old, died 
from ftripliyxia at the Ilnss lloll^:c in tliin city. The gas was 
turned on ; it came frr^m a jet on the opposite side of the room ; 
under the jet Air. Soheranns, aged forty-tive, was lying; he was 
foDud eomjitoHc, hut recovered after three davs. The room has 
on the door a rule, "' to tjike care to turn off the gas." The two 
ha<^l inliale<^} the iras ahrmt twelve hours. It is a water gras, 
enriched hy coal ij^ns and petroleum. The next cases took place 
May 21, 1883, the oas was the same jis that last mentioned; 
the Coroner's jyrorcH verbal^ does not in any of these cases 
contain as much information as I give you. I will continue as 
cases arise to .-end particulars. I would be obliged to you if you 
would send me, for use of the San Francisco Board of Health 
(of which I am a niember), your rides dealing with contagious 
diseases, instruetions to inspecting or disinfecting officers, circulars 
(if any; to hf)use hcdder in isolating restriction of contagious 
diseases, the internal rules and diet tables of your City (charity 

Hospital. 

Yours truly, 

ALKRKI) W. PERRY, M. D., 

140 Stockton Street, San Francisco. 

CA8E lU. 

Office, 17 CoLiiEOE Stkeet, \ 

I»U()ViDEN('E, April 20, 1883. f 

Yours of liH.h instant is at. hand and contents noted; and in 

rei>ly would say that Vy\w\\\ W.Mylan<l Tueker died in this city as 

gl^^^^ ill your letter. The ein-umstjiuces of the case are these: 

Tucker was in the habit of n^Mdiug after retiring, as he had done 

on the evening of March 17th; tluM-e was over his bed and 

about the center, a gas jet which is c:dled a tea jet ; Frank, after 

readiuff for some time, raised himsidf in bed and turned the 

raB off" as there was no stop to the cut off it was turned about 

uviater way pwt the proper place, allowing the gas to escape into 
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the room ; he was found the next morning betw*een 4 and 5 
o'clock nearly dead ; Dr. George H. Kenyon was called, but 
death ensued before his arrival ; I was called as coroner, and 
after learning the above facts deemed an inquest unnecessary. 
The kind of gas was coal gas, sucli as the city is supplied with. 
The above facts are correct as near as I can remember ; if vou 
wish anything further, please write. 

Respectfully yours, 

C. H. THURBER, 

Coroner, 

Pbovidenoe, April 23, 1883. 

Coal gas was what caused Tucker's death. 

C. H. THURBER. 

GAS£8 114 and 103. 

Health Depabtment, 



•I 



Office Superintendent of Health, City Hall 
Providence, April 18, 1883 
Deab Sib : 

Frank Wayland Tucker, age eighteen years, died in this city 
March 18, 1879. Oause of death: Asphyxia from illuminating 
gas (gas made from bituminous coal.) Charles H. Thurber was 
coroner; but there is little probability that any inquest was 
held. 

Enos L. Shattuck, age twenty-three years. Died in this city 
December 24, 1876. Cause : Suffocation from gas from a gas 
stove. 

There are other cases that I remember indistinctly, but I can- 
not And them except by looking the records through. I find in 
each annual report the number during the year from suffocation 
or aspyhxia ; but the reports do not show the dates. 

Truly yours, 

EDWIN M. SNOW, 

SupH of Health. 

CASES 115 and 116. 

On the 28th day of September, 1880, I held an inquest on the 
bodies of Benjamin Hanna and Peter Dean. The persons named 
blew out the coal gas instead of turning it off, and were suffo- 
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cated while sleeping, jit the Burnett House, in Stroudsburir, Pa. 
I think best to correct the statement that tlie gas was made out 
of coal. I always understood it was coal gas, but Mr. J. Shafer 
informed me after I had written that the ffas was made of kero- 
sene oil. I believe he is correct. 

M. M. BURNETT, 

May 18, 1883. J. P. 

OASES 117 and 118. 

Office, Boabd of Health, Boom No. 9, Ooobt House, I 

Indianapolis, April 20, 1883. | 

Yours received. In reply would say, that about the first of 
October, 1880, a couple registered at the Pyle House, this city, 
and we understand blew out the gas without turning it off, before 
retiring; both were found in their bed in the morning insensible; 
the woman recovered, as we remember from the newspaper 
reports, and the man died. Messrs. Kregelo, whose card we 
enclose, shipped the body to Laporte, Indiana, on the first of 
October, 1880. The coroner of that date is out of the city — he 
would know something about it. 

Truly yours, 

^ E. S. EIDER. 

Office, C. E. Kbeqelo & Whits ett, Funeral Dibbctobs, 
77, 79 and 81 North Delaware Street, 

Indianapolis, May 19, 1883. 

Your fa\or received this A. M. The report, so far as Mr. 
Forester is concerned, is true. He and wife went to sleep in the 
Pyle House in this city ; they left the gas turned on (coal gas.) 
When found in the morning he was dead ; I was called and took 
charge of the remains ; his wife, I understand, has since died, 
but not supposed from that cause. The Coroner held an investi- 
gation at the time, but records by some means have been lost ; 
he not being in the city at this writing it is impossible for me to 
send you copy of same or give any definite information ; our 
present coroner endeavored to find some records of the case but 
was unable to do so. It only occurs on our books as a funeral 
account. Death caused by inhalation of gas. I will make 
further inquiry and should I learn anything will inform you at 
oncQ. 

Respectfully yours, 

CHAS, E. KREGELO. 
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CASE 119. Dbpabthemt of Health, ) 

(JHicAOo, April 19, 1883. J 

In the case of John Hopkins, who died May 7, 1881, the fol- 
lowing is a transcript of the coroner's inquest. Cause of death : 
Asphyxia, caused by escaping gas from a burner in his bed-room ; 
the deceased having been to work on said burner, trying to make 
it turn so as to give him a chance to light it, said burner having 
evidently got loose during the night and let the gas escape, 
causing said death. The gas used in this city is coal gas. 

Respectfully, 

M. K. GLEASON, M. D., 

Registrar, 

CASE 120. HEAiiTH Depabtmbnt, ) 

Ebie, Pa., May 15, 1883. j 

In reply to your letter addressed to the Mayor of our city 
about the effects of coal or water gas, I would state that within 
the last eight years, s|nce I kept our death register, no fatal 
case of poisoning in thege cases was reported. Two years ago I 
found ten persons stupefied by <ioal gas, but all recovered. There 
is no law against the use of it in our State. 

Very respectfully yours, 

ED. W. GERMER, 

Health Officer. 

CASES 121 and 122. 

Old Colony Steamboat Company, (FaU River Line,)] 

Agent's Office, 70 and 71 West Street, \ 

New York, May U, 1883. ) 

Referring to your favor of the 8th instant we will say that 
two persons were found in a stateroom on steamer Providence, 
May 5j 1882, insensible from the inhalation of illuminating gas. 
Both recovered. The gas was coal gas. From the statements 
of the parties we concluded the gas was tui ned on by one of them 
during the night. 

Yours truly, 

BORDEN & LOVELL, AgenU. 

CASE 123. City Cleuk's Office, ) 

NEWPOhT, R. I., May 19, 1883. J 

Yours of 17th at hand. Mr. James H. Langley, an elderly 
and very respectable citizen of this place, died at the residence of 
\m 6on-in-law, Mr, Albert Casw^U^ ^ druggist, *in Jersey City, 
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about the time you ineDtion, as is understood, from the effects of 
the inhalation of gas in liis stateroom on the steamer " Bristol," 
if I understand aright, while on his way to New York. He was 
removed, upon his condition being discovered, to a hospital (in 
Chambers street, I believe), and after being treated there was 
taken by his friends to Jersey City, where he died, something 
like ten days from the time of liis leaving this city. This is all 
the information I have ut command in relation to the case, Mr. 
Caswell can probably give you more accurate particulars. 

Yours very truly, 

WM. G. STEVENS, 

City CUfi'h 

Old Colony Steamboat Co. (FaU River Line), 
Agent's Office, 70 and 71 Wdst Street, 

New York, May 17, 1«83. 

Mr. James H. Langley was found in a stateroom on steamboat 
*' Bristol," May 25, 1882, unconscious from inhaling coal gas 
(illuminating.) After partial recovery he died on or about May 
31, 1882. \ 

Yours truly^ 

BORDEN & LOVELL, 

AgenU, 

CASE 124. 

Office of thb 
Board of Health and Vital Statistics of Hudson Counti, 

Jeksey City, M . J., April 19, 1883. 

In reply to your favor of the 17th inst., as to circumstances 
attending death of Annie Buck, October 12, 1882, I beg to 
inform you that the record states that she died from '' suflTocatiou 
by illuminating gas." There was no coroner's investigation ; the 
case being clear, as examined into by our county physician, 
C. B. Conver«e, M. D. She was found dead in bed in the morn- 
ing and the room full of ordinary street gas, carbu retted hydr<>' 
gen, is it not ? 

Yours trulv, 

C. J. EOONEY, Jr., 

Clerk, 

Hudson County Boabd of Hkalth, I 

Jersey City, April 23, 1883. ) 

I made a call at the Gae Company's office which supplies tb^ 
gas to the residence of the Buck family, where Miss Annie Bu*?!^ 
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died, and the gentleman in charge aesared rae that it is coal gas 
that is supplied to the house in question, and was at the time of 
death of Miss B. 

Yours truly, 

C. J. ROONEY, Jk., 

Clerk. 

Hudson County Boabd of Health, ) 

Jebsey City, May 22, 1883. J 

In the case of Annie Buck, who died from inhaling illuminat- 
ing gas the facts are these (supposed) : 

She went. asleep, reading, and the gas is supposed to have 
been either blown out by a gust of wind, or to have gone out 
from inconstancy of the pressure. The cock was turned open. 
No evidence leading to supposition of suicide was obtained. 

Yours truly, 

C. J. ROONEY, Jr., 

Clerk. 

CASE 125. 

Batavia, N. Y., April 28, 1883. 

In answer to yours of the 17th instant to Mr. Tompkins 
(Health oflScer), in regard to W. Toland inhaling coal gas, I have 
the honor to state that said Toland did not die, but came very 
near it. He stopped over night, November 18, 1882, at the 
Washburn House, and on going to bed he blew out the gas, but 
was discovered in time to save his life. Said Toland resides in 
Akron, Erie Country, New York. Has stopped at the Washburn 
House since, and says that in the future he will turn out the gas 
and not blow it out as before. 

Respectfully, 

PETER THOMAS, 

Town Clerk and Registrar. 

Town Clerk's Office, \ 

Batavia, N. Y., May 1, 1883. \ 

In reply to yours of April 30, I have the honor to state that 
Mr. Toland's illness was caused by coal gas. 

^"ours respectfully, 

PETER THOMAS, 

Town Clerk, 
H 
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CASE 129. 

Bo£BD OF Health, 32 Pjembbbton Squabi, ) 
Boston, April 17, 1883. ) 

It appears from the records in tliis office that Frank Hahse 
died in Boston March 19, 1883, by suicide by inhaling illuminat- 
ing gas. 

Very respectfully, 

C. E. DAVIS, Jr., 

GUrk. 

Board of Health, 32 Pembsbton Sqxtase, ) 

Boston, A^ay 9, 1883. \ 

The answer to your inquiry about the death of Frank Hahse 
has been delayed by reason ot the absence from town of Dr. 
Draper, the medical examiner, who made the examination ; he 
reports the result of his inquiries to be as follows : That Frank 
Hahse came to his death on the 19th of March last by inhaling 
illuminating gas (coal), in his room at the International Hotel in 
this city, with suicidal intention ; he says there was no inquest, 
the cause and manner of the death being plain. Hahse shut 
himself in his room and was found the next day on his bed, 
unconscious, with a rubber tube, whose free end was near his 
mouth, the other end being fastened to a gas burner from which 
gas was escaping ; physicians were summoned, but their eflforts 
for restoration were ineffectual. Letters found upon him showed 
him to be financially embarrassed. 

Very respectfully, 

C. E, DAVIS, Jk., 

Clerk. 



CASE 130. Iowa State Board of Health,! 

Office of the Secretary, >• 
Des Moines, April 30, 1883. ) 

Yours of the 27th instant just to hand. The gas was common 
illuminating gas. The dispatch as published was as follows, viz.: 

OsKALOosA, April 6. 

Mrs. Nancy Braden come in from the west on the cars, went 
to room 53, Downing House, turned off the gas and turned it on 
again, as the cock? had no catch, or blew it out. Found dead in 
the morning. 

Yours truly, 

R. J. FARQUHARSON, 

Secretary. 



59 

GASES 131 and 132. Mayor's Offick, ) 

RocHBSTEB, N. Y., April 14, 1883. ) 

Your letter of yesterday lias jnst been handed me. Mr. 
McCormick did not die ; both he and his wife were discovered at 
11 A. M. (I think it was on Tuesday last), in an unconscious 
condition. The gas inhaled by them was from their parlor stove, 
the top of which had been at night (by mistake evidently) left 
partly open ; Mrs. McCormick was soon restored ; her husband 
did not regain consciousness until about iifteen lionrs after the 
discovery was made ; both of them are now considered as out of 
danger ; they were attended by Drs. E. M. Moore and David 
Little, and I think either of them will gladly give you additional 
information should you desire it. 

Truly yours, 

C. R. PARSONS, 

Mayor. 

OASES 134 and 135. Blackstonb, Mass., April 27, 1883. 

The enclosed was received. In answer have to say that no 
such persons have died in this town from the inhalation of coal 
gas ; and further, I am unable to learn that any such persons as 
W. H. Metcalf and son have ever lived here. 

Truly yours, 

amerioUkS welch, 

Chairman^ Selectmen. 

CASE 136. Bath, Me., May 9, 1883. 

Answer to your inquirj'^ of the 8th, say : The manner or cause 
specified does not appear on the records of deaths as kept by 
Superintendent of Burials. 

Respectfully, 

J. C. LEDTAEJ). 

CASE 139. Albany, May 9, 1883 . • 

Having made a careful examination of the death records I fail 
to find the name of Esther: Burton. If she died in this city they 
made no returns. 

Yours, &c., 

EDWARD H. LONG, 

Secretary to Board of Health. 
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CASES 14'i and 143. Oftice op the Board of Health, I 

WoBcEATtit, Mass., Jane 20, 1883. | 

Arteiims Ward and wife died of asphyxia from the inhalatiou 
of anthracite coal gas. There was no oflSdal investigation by 
post mortem examination. The coroner viewed the bodies, and 
if I remember right, that was all. 

Yours most respectfully, 

R. WOODWARD. 

^'C." THE PRODUCTION OF EACH KIND OF GAS 
IN NEW YORK AND BROOKLYN. 

The efforts made by me to secure a full account of the pro- 
duction of ilhiminating gas in New York and Brooklyn have 
been nearly fruitless. The fourth paper in appendix "C," ehows 
that the production of but three of the companies of this city has 
been received. Most of the New York companies have declined 
positively to give any information in the matter, and apparently 
for the reason that they regard this kind of information in the 
light of a business secret. 

"D." THE PROHIBITION OF WATER GAS BY LAW. 

So far as can be ascertained after due inquiry, but two States 
have any legislation regulating the quality of illuminating gas ; 
these are New Jersey and Massachusetts. 

New Jersey : In 1876 the Legislature of this State passed an 
Act entitled ''An Act to authorize the formation of gaslight 
corporations and regulate the same." The greater part of this 
Act is taken up with the mode of incorporation, amount of cap- 
ital stock, election of directors, &c. But one section — Section 18, 
deals with the quality of gas; it reads: "That the quality of gas 
supplied by any company organized under this Act shall be, with 
respect to its illuminating power, such as to produce from an 
English parliamentary standard argand burner for sixteen candle 
gas, consuming five cubic feet of gas an hour, a light equal in 
intensity to the light produced by not less than fourteen sperm 
candles of six to the pound, each burning one hundred and 
twenty grains an hour; and such gas shall, with respect to its 
purity, be so far free from sulphuretted hydrogen that it shall not 
discolor paper imbued with acetate of lead, when these tests 
are exposed to a current of gas, issuing for thirty seconds under 



a pressure of five tenths of water." Il will be seen by a perusal 
of this section that the amount of carbonic oxide was not at this 
time considered. In the year 1877 this 'section was amended by 
adding, "and shall not contain more than one per centum of 
carbonic acid gas, nor mure than two per centum of carbonic 
oxide gas, nor more than ten per centum of hydrogen gas, 
under a penalty of one hundred dollars a day for each and every 
day that the gas supplied is not in accordance with the require- 
ments of this act, to be sued for and recovered, with costs of 
suit, on complaint, in any court of competent jurisdiction ; the 
one half of such penalty to be paid into the treasury and for the 
use of the town or city where the works of such company are 
located, the other half to the complainant." In 1878 and 1879 
this Act was further amended, without, however, changing this 
Section 18. In 1883 an Act passed both houses of the Legisla- 
ture, Assembly bill No. 27 (Senate amendment), by which it was 
provided that gas '' shall not contain more than eight per centum 
of carbonic oxide gas." This bill was not approved by the Gov- 
ernor, and, therefore, . failed to become a law. Another bill, 
known as Assembly bill No. 28, was introduced during the session 
of 1883, relating to gas, but seems to have progressed no further. 
From the best information I am able to obtain the eighteenth 
section of the Act of 1876 as amended in 1877, is now in force 
in the State of New Jersey. By the terms of this section gas 
"shall not contain more than one per centum of carbonic acid gas, 
nor more than two per centum of carbonic oxide gas, nor more 
than ten per centum of hydrogen gas." It will be remembered 
that the analysis of Prof. Remsen shows that in Brooklyn water 
gas contains 28.25 per cent., and coal gas 7.9 per cent, of car- 
bonic oxide, and 30.3 per cent., and 50.2 per cent., respectively, 
of hydrogen. 

The present position of the laws of New Jersey in reference to 
the gas question has been most diflScult to ascertain ; one excel- 
lent authority informed me that there was no statute on the 
subject and never had been ; while still another reported that 
there had been a law but it was repealed. Mr. Stephen C. 
Betts, Law Librarian of this city, has examined the matter for 
me and has couapiled the laws which will be found in full in the 
Appendix. I also communicated with Dr. E. M. Hunt, Secretary 
of the New Jersey State Board of Health, expressing the view 
of the present status of the law substantially as I have given it 
here, and received from him the following reply : 



62 

The Act, I believe, stands as you find it. Jjast year two bills, 
Assembly bills 27 and 28, related to gas; 27 got before the Gov- 
ernor but he did not sign it because there was a conflict between 
it and 28, and some doubt as to which passed. I find copies of 
these on permanent tile in the State Library ; 28 sought to repeal 
the restrictive former Acts. 

Truly yours, 

E. M. HUNT. 

I herewith enclose the copies you desire in order that you may 
have all the legislation last winter had or attempted. As the 
bills did not pass the approval of the Governor, no State certifi- 
cate could be given of them as law, but Mr. Dallas Beeves, the 
Registrar of Vital Statistics, who has copied them, or myself 
could, before a Notary Public, certify their correctness. 

Very truly yours, 

E. M. HUNT. 

Tbenton, July 5, 1883. 

Massachusetts : The public statutes of Massachusetts contain 
a chapter known as Chapter 61, on the inspection of gas and gas 
meters, which will be found in full in the Appendix. Section 14 
contains the following language with reference to the quality of 
the gas to be furnished : " When the gas of any company is 
found on three consecutive inspections to give less light than 
fifteen standard English candles, or to contain more than twenty 
grains of sulphur or ten grains of ammonia per hundred cubic 
feet of gas, or more than ten per cent, of carbonic oxide or any 
sulphuretted hydrogen, a fine of one hundred dollars shall be paid 
by such company to the city or town supplied by it." Brookly^^ 
coal gas contains 79 per cent., and water gas 28.25 per cent, of 
carbonic oxide. 



"E.'* AN OPINION AS TO THE RELATIVE DANGER- 
' OUS PROPERTIES OF THE TWO KINDS 

OF ILLUMINATING GAS. 

The relative danger to life has been inquired into as regards the 
two kinds of illaminating gas used in this city, and in this Report 
and its Appendix will be found every available fact and opin- 
ion that will tend to inform the mind of your Committee on this 
branch of the question. The opinion of Prof. Ira Remsen has 
already been given in connection with the analysis of the two 
gases. In the Appendfx will be found the opinions of Professor 
Shepard and Dr. Abbott, who regard water gas as the more 
dangerous ; and those of Professors Chandler and Morton which 
take the ground that both are equally dangerous. Opinions of 
other chemists, physicians and experts will also be found in the 
Appendix. 

Inquiries have been made of the following sanitary authorities 
for information respecting laws regulating the quality of gas, and 
deaths or injuries due to its use, and for any other facts bearing 
upon the subject. 

To State Boards of Health of New York, New Jersey, Massa- 
chusetts, Rhode Island, Connecticut, Illinois, Indiana, Michigan, 
Wisconsin, Iowa, California, Louisiana, Kentucky, Mississippi, 
Nebraska, Alabama, Arkansas, Colorado, Delaware, Texas, Mary- 
land, Minnesota, South Carolina, West Virginia. 
These are the only States known to have Boards of Health. 

To City Boards of Health of New York, Philadelphia, Boston, 
Baltimore, Washington, Cliicago, St. Louis, New Orleans, Buffalo, 
Rochester, Albany^ Jersey City, New Haven, Hartford, Provi- 
dence, Springfield, Worcester, San Francisco, Louisville, Ky.; 
.Savannah, Gra. ; Charleston, S. C.; Detroit, Mich.; Milwaukee, 
\Wi8; Wilmington, Del.; Dayton, Ohio; Omaha, Neb.; Rich- 
mond, Va.; Tallahassee, Fla.; Kansas City, Mo.; Portland, Ore.; 
Burlington, Vt; Memphis, Tenn.; Pittsbui*^, Pa.; Cincinnati, O.; 
Newbern, N. C; Portland, Me.; Topeka, Kan ; Scranton, Pa.; 
Reading, Pa.; Cleveland, Ohio; Wheeling, W. Va. ; Jackson- 
ville, Fla.; Natchez, Miss.; Wilmington, N. C; Raleigh, N, C. ; 
Newark, N. J. ; Atlanta, Ga.; Augusta, Ga. ; Sacramento, Cal. ; 
Trenton, N. J.; Paterson, N. J. ; Minneapolis, Minn.; Terre 
Haute, Ind.; Mobile, Ala.; Nashville, Tenn. ; Knoxville, Tenn. ; 
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Salem, Ore. ; Petersburgh, Va. ; Salt Lake City, Utah ; Peoria, 
111. ; Quincj, 111. ; Fort Wayne, Ind. ; Davenport, Iowa ; Du- 
buque, Iowa ; Covington, Ky. ; New Bedford, Conn. ; Lynn, 
Mass. ; Elmira, N. Y.; Troy, N. Y.; Toledo, Ohio; Erie, N. Y. 

To the sanitary authorities of the following foreign cities: 

London, Paris, Berlin, Vienna, St. Petersburgh, Liverpool, 
Glasgow, Birmingham, Marseilles, Lyons, Rome, Madrid, Edin- 
burgh, Havana, Mexico, Rio de Janeiro, The Hague, Stockholm, 
Copenhagen, Dublin, Brussels, Leipsic, Zurich, Quebec, Montreal, 
St. Johns, N. B. ; Toronto. 

The following are the circular forms used in prosecuting this 
inquiry : 

DEPARTMENT OF HEALTH. 



Office of the Commissioneb, 

MrNioiPAii Depabtment Building, 
Boom 21, 

Bbooklyn, N. Y., April , 188S. 

Dbab Sib : 

It is reported that • 

died in your city from th© 

inhalation of i . , •. Will you h& 

kind enough to inform me if this is the fact, and if so, the kind of gas, as *'coal 
gas," '• water gas," etc ? If there was any official investigation, as by coroner or 
otherwise, please send me a copy of the evidence taken. I will cheerfully pay 
any expense connected therewith. 

BespectfuUy, 

J. H. EAYMOND, 

Commissioner, 

DEPARTMENT OF HEALTH. 



Office of the Commissioner of Health, 

Bbooklyn, N. Y., U. S. A., April 13, 1883. 
Deab Sib : 

The Common Council of this City has ordered an investigation into the 
relative ill effects of the inhalation of coal gas and water gas, and I have l»een 
requested to obtain information bearing upon this question. May I ask your 
kind attention to the following list of questions, answers to Mihich will be 
thankfully received : 



What has been the number of deaths, by year-, from the inhalation of coal 
gas since its introduction into your city V 

Years 

I eaths 

Years 

Deaths 

What has been the number of deaths, by years, from the inhalation of watt-r 
gas since its introduction ? 

Years 

Deaths .' 

What has been the yearly consumption of water gas in your city since its 
introduction V 

Years 

Consumption of Water Gas 

What has been the yearly consumption of coal gas during the same period ? 

Years , , . 

Consumption of Coal Gas 

Years .... . . 

Consumption of Coal Gas 

Has the use of water gas (or any other gas containing more than ten per 

cent, of carbonic oxide) or coal gas been prohibited by law in the State of 

and if so, when V 

Yes or No. Dates, if any 

Has the use of either gas been prohibited in any of the cities of the State 

of . . . and if so, by what cities and when ? 

Names of Cities 

Dates, if any 

Any information is invited which bears upon the peril to health by either 
of these gases, such as cases of gas poisoning when the results have not been 
fatal. 

Any official analyses of either of these gases known to you is requested. 

Very respectfuUy, 

J. H. RAYMOND, M. D., 

Commissioner of Health, 
To the Secretary of the Board of Health of 

In closing this report let me say that in order to throw light 
upon the questions raised by your Comnnittee I have sought to 
embody herein every useful tact and all the available literature 
brought out during the investigation. These have been placed 
^n the Appendix and arranged so as to correspond with the prin 
cipal sub-divisions of the body of the report. 

By the Commissioner, 

R M. WYCKOFF. M. D., 

• Secretary. 
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APPENDIX. 



INDEX TO APPENDIX. 



A, Paper 1.— Analysis of Gas, City of Glasgow. 

A, . . 2. — Analysis of Gas, Cleveland, Ohio. 

B, . . 1.— List of deaths from suffocation in the city of Brooklyn from Jan* 

uary, 1848 to June, 1883, with table, showing age. periods of 
decedents, and causes as far as could be ascertained. 

B, . . 2.— Letter from Jas. R. Thomas, Williamsburgh Gaslight Company. 

B, . . 3.— Letter from Brooklyn Gaslight Company with list of injuries from 

gas. 

B, . • 4. — Some false reports of death by the inhalation of illuminating gas. 

B, .. 5, — Papers from Coroner's office, New York City, showing deaths 

from illuminating gas, and number of inquests held. 

B, . . 6. — List of injuries, as quoted from the newspapers. From American 

Gaslight Jmrnai, March 16, 1883. 

B, . . 7. — List of injuries furnished by Municipal Gaslight Co. of New 

York, and said to be all due to coal gas. 

C, . . 1. — Production of gas by Brooklyn Gaslight Co. since 1849. 
C, . . 2. — Production of gas by Nassau Gaslight Co. since 1873. 

C, . . 3.— Production of gas by Fulton Municipal Gaslight Co. since 1880. 

C, . . 4. — Table showing amount of gas produced by companies. 

O, . . 5. — Letter from President of Fulton Municipal Gaslight Co. as to 

amount of gas consumed in Brooklyn, and danger from gas. 

C, .. 6. — Letters from Brooklyn and Fulton Municipal Cos. giving an 

account of the process of making gas by their companies, and 
other matters relating to gas. 

O, . . 7. — Letters from the People's Gaslight Co. and Metropolitan Gaslight 

Co . as to deaths from gas. 

C, . . 8.— Table from Municipal Cxaslight Co. of New York showing the 

number of companies furnishing apartment houses in New 
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APPENDIX B. PAPEB 1. 

In the examination of the records of the Health Department (A\ 
Brooklyn for deaths from iUuminating gas it was necessary to 
inspect 290,545 death certificittes, that being the nnm1)er 
recorded from January 1, 1848, to June 1, 1883. 

It was found that 538 of these were entered as due to suffoca- 
tion from various eauses, not includinc^ croup, diphtheria, etc. ; 
the greater part of these were recorded simply as " suffocation" 
or *' asphyxia" without any indication of how it occurred. 

A further search was then made in the inquisitions of the 
coroners, and here additional information was obtained; after 
all means were exhausted there were still not less than 298 
deaths from " asphyxia " or '* suffocation " without any other 
assignable cause ; of these 145 were under 1 year of age and prob- 
ably were either still births or died very soon after birth from 
debility, or injury received during birth. 70 have no ^ge giveo; 
these are principally recorded without a first name and are, 
therefore, presumably infants dying before they received a name; 
between 1 and 5 years are 28 dying from no other cause than 
"asphyxia" or "suffocation." I think, however, we are justified 
in classing them with those who died from some such cause as 
bronchitis or croup, probably not from gas. This would leave 60 
deaths recorded as due to ''asphyxia" or "suffocation" in 
persons between the ages of 5 and 80 years. These cases are 
given in detail, and it may be that at some future time the cause 
of the "asphyxia" or "suffocation " may be learned, but at the 
present time it can be but mere conjecture. 
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APPENDIX B. PAPEB 2. 

WlLUAMBBUBOH Qa% WoUI,) 

Foot of North Twelfth Street* \ 
Brooklyn, N. Y., April 21, 1883.) 

Your letter to our late president is sent to me to answer. In 
reply I would state that I have never known of a death from 
illuminating coal gas. There has certainly not been any deaths 
in the district supplied by this Company, of vihicli I have ever 
heard, and which I have been managing for over twenty-nine 
years. 

The only deaths from illuminating gas in this city of which 
there is any record, are as follow : 

Matilda Hogfeldt, April 15, 1881. 

Patrick Cook, July 11, 1881. 

John Agins, October 13, 1881. 

W. King, May 13, 1882. 

William Hueske, October 9, 1882. 

Theodore Hartke, October 9, 1882. 

Susan Fendick, October 28, 1882. 

Hannah C. Johnson, March 14, 1883. 

In all of the above cases it was where water gas was in use, 
as far as I have been able to learn, and it has never been proved 
to the contrary, that I am aware of. 

Yours respectfully, 

JOS. R. THOMAS, 
Engiiieer Williamshurgh Gaslight Co. 



APPENDIX B. PAPER 3. 



The Bbooelyn Gaslight Gompant, 
180 Remsen Street, 
Brooklyn, N. Y., May 2, 1883. 



1 



Yours of the 17th ult. received. Enclosed please find the 
information requested ; if there is any further information re- 
quired we will cheerfully give it, if possible. 

Yours respectfully, 

E. STOKER, 

Secretary. 

The following ghastly record of fatal and serious accidents 
resulting from the inhalation of illuminating water gas in JJew 
York city and the city of Brooklyn, from 1878 to 1882, tells its 
own story : 



NEW TOBK. 

John Gilleland, St. Charles Hotel, Oct. 27, 1878, suffocated. 

John Brown, 31 Bowery, Nov. 8, 1878, dead. 

Lorenza M. Locoma, 21 East 4th street, Nov. 18, 1878, dead. 

Dominick Hart, 133 Crosby street, Dec. 20, 1878, suffocated. 

Elizabeth Williams, 31 Bowery, Nov. 8, suffocated. 

Wm. Eigby, 133 Crosby street, Dec. 20, suffocated. 

Thos. Knight, 133 Crosby street, Dec. 20. suffocated. 

Jerry Nichols, St. Cloud Hotel, April, 25, dead. 

Susan Cochrane, 53 West 13th street, Jan. 23, 1880, dead. 

Mr. Augsley, New York Hotel, April 16, 1880, suffocated. 

Mr. Broodhurst, New Y©rk Hotel, April 16, 1880, suffocated. 

John Donovan, 115 West 32d street, May 23, 1880, dead. 

Andrew Mackey, 49 Whitehall street, May 18, 1880, suffocated. 

Lewis Baker, French's Hotel, May 21, 1880, dead. 

S. Lawson, New Southern Hotel, June 4, 1880, dead. 

Augustus Hagenor, 45 Bowery, June 25, 1880, suffocated. 

J. Glospsky, Crook's Hotel, Sept. 20, 1880, dead. 

David feearney, 316 Greenwich street, Oct. 2, 1881, suffocated. 

G. J. Maxwell, 316 Greenwich street, Oct. 2, 1881, suffocated. 

Sophia Tugenito, Anson House, Nor. 1, 1880, dead. 

Bertha Wiese, 338 Henry street, Nov. 4, 1880, dead. 

Thomas Coleman, Putnam, Dec. 3, 1880, dead. 

Patrick Ferrigan, 80 Duane streeet, Dec. 1, 1880, dead. 

John Sloane, 80 Duane street, Dec. 1, 1880, suffocated. 

S. Sherwood, Earle's Hotel, Dec. 16, 1880, dead. 

F. Borge, Summit Hotel, Nov. 19, 1880, dead. 

C. W. Davis, Sweet's Hotel, Dec. 17, 1880, suffocated. 

E. A. Stillwell, North Eiver Hotel, Dec. 24, 1880, dead. 

Frederick Albert, Summit Hotel, Dec. 27, 1880, suffocated. 

Patrick Nolan, 10 First street, Jan. 1, 1881, dead. 

I. Hammersley, 10 First street, Jan. 1, 1881, dead. 

E. B. Eeynolds, Van Dyke Hottse, Jan. 3, 1881, dead. 

Frederick Keal, 39 Bowery, Jan. 6, 1881, suffocated. 

Joseph A. Grant, 1355 Broadway, Jan. 12, 1881, suffocated. 

Michael Lynch, 328 East 27th street, Jan. 14, 1881, suffocated. 

John Bunyan, New York Hotel, Jan. 22, 1881, dead. 

John Galen, Central Hotel, Jan. 24, 1881, suffocated. 

Ejiapp, Central Hotel, Jan. 24, 1881, suffocated. 

Henrietta firaundofer, 955 3d avenue, Feb. 12, 1881, dead. 
Barbara Weiss, 955 3d avenue, Feb. 12, 1881, dead. 
Gustave Bertline, 310 Broome street, April 3, 1881, dead. 
Andrew O'Donnell, Summit Hotel, April 8, 1881, dead 
Hophia Vensere, 200 West 56th street, April 8, 1881, dead. 
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Frank Watson, Van Dyke House, May 9, 1881, suffocated. 
John McCarty, Grand Union Hotel, Sept. 29, 1881, suffocated. 
Rev. Abijah Green, Hamilton House, Oct. 21, 1881, dead. 
Joseph Caille, 405 6th avenue, Nov. 11, 1881, dead. 
Wm. Zimmerman, Municipal Gas Works, Oct. 16, 1881, dead. 
Michael Coyne, St. Vincent Hotel, Jan. 27, 1881, dead. 
Thomas J. Durand, Occidental Hotel, Feb. 16, 1882, dead. 
Eichard H. Stryker, Bridge Hotel, March 1, 1882, dead. 
F. W. Hoffman, North River Hotel, March 2, 1882, dead. 
Emil Acoreie, steamer Providence, May 5, 1882, suffocated. 
Lily J. Brandt, steamer Providence, May 5, 1882, dead. 
James H. Langley, Newport steamer. May 31, 1882, dead. 
Lydia Coleman, 106 E. 14th street. May 31, 1882, suffocated. 
Daughter of the above, 106 E. 14th street, May 31, 1882, 

sufibcated. 
Elliot Lavina, 176 Washington street. May 18, 1882, suffocated. 
Wm. Meakin, Eagle Hotel, June 2, 1882, dead. 
Mrs. Meakin, Eagle Hotel, June 2, 1882, dead. 
H. R. Covert, French's Hotel, June 2, 1882, dead. 
Wm. Thomas, Van Dyke House, June 27, 1882, dead. 
E. D. Miller, Cosmopolitan Hotel, July 7, 1882, suffocated. 
Franz Stark, Castle Garden Hotel, July 7, 1882, suffocated. 
M. Hartman, Broadway Hotel, Aug. 21, 1882, suffocated, 
Georavini RomanoUe, 70 James street, Aug. 13, 1882, suffocated. 
Angelo Lammino, 70 James street, Aug. 13, 1882, suffocated. 
Hemy Conklin, 108 South street, Sept. 20, 1882, suffocated. 
Jennie E. Walcott, 14 West 28th street, Oct. 26, 1882, dead. 
Emma Straus, Glen Island Hotel, Oct. 7, 1882, dead. 
Timothy Kelly, 2297 4th avenue, Oct. 27, 1882, dead. 
Daniel Leary, 1 Chamber street, Nov. 18, 1882, dead. 
H. Robert Petri, 65 Bowery, Nov. 19, 1882, dead. 
James Walker, Occidental Hotel, Nov. 22, 1882, dead. 
Annie Stademeyer, 47 Bowery, Nov. 30, 1882, dead. 
Honora Mahoiiey, 4 Attorney street, Dec. 15, 1882. 
Andrew J. Culver, 112 West street, Jan. 10, 1883. 
Arthur Schofield, Hotel St. Stephens, Jan. 20, 1883. 
J. Lawrence, Putnam House, March, 1, 1883. 
Wm. Mulcahev, N. Y. and Brooklvn Bridge Hotel, March 

25, 1883. 

BROOKLYN. 

Matilda Hogfeldt, 296 Sackett street, April 15, 1881, dead. 
Patrick Cook, Fulton Mun. Gas Works, July 11, 1881, dead. 
John Agins, Clinton House, Oct. 13, 1881, dead. 
W. King, of West Randolph, Vt, Clinton House, May 13, 1882, 
suftbcated. 
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Wm. Hueske, Annex Hotel, 12 Fulton street, Oct. 9, 1882, dead. 
Theodore Hartke, Annex Hotel, 12 Fulton street, Oct. 9, 1882, 

dead. 
Susan Fendick, 111 Green Place, Oct 28, 1882, dead. 
Mrs. Hannah C. Johnson, 215 Graham street, March 15, 1883. 

APPENDIX B. PAPEK 4. 

[False Reports of Death by the Inhalation of Illuminating Gas.] 

April, 1881. John Smith, committed suicide. This is the 
case referred to on page 4 of the pamphlet. 

November, 1881. Korokoflf is the name of a man who tried 
to commit suicide. It was about six hours before he was 
found. Recovered consciousness before he was removed to the 
New York Hospital. Employed by the Triumph Truss Co. at 
the time and aiterwards. Was fully recovered and out in two 
or three days. 

Note. — ^Before taken from the building was so far recovered 
that it took three policemen to manage him . 

October, 1880. William Drummond. Case of whiskey, not 
gas. The man was taken to Bellevue Hospital, supposed to be 
overcome by gas, but came to from a drunken stupor next 
morning all right. No gas in his room. These facts ascertained 
on personal investigation the following day. 

February, 1882. 226 East Eleventh street. Man employed 
at A. T. Stewart's old store boarded at this place. Came home 
rather full and found some hours afterward in his room with 
gas turned on, and unconscious (either from gas or whiskey) ; 
he came to, however, shortly after being found, and was as 
well as ever next day. 

November, 1882. Astor Place Hotel not burning coal gas 
since 1872. Either Mutual or Municipal. 

Extract from a statement by the Gaslight Co. 

APPENDIX B. PAPEll 5. 

[Record of deaths from illuminating gas from 1866 to 1883 in- 
clusive, to date, and number of inquests held each year. 
Received from coroner's office, New York City.] 

1866. Number of inquests, 2,505. Deaths from illuminating 
gas. None recorded by verdict ; look at Nos. 281 and 400 
of the ith quarter, which are cases of asphyxia from cause not 
given in verdict 
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1867. Number of inquests, 2,170. Deaths from illuminating 
gas, 3. 

Inquest No. 150 — 1th quarter. Abat, Leonce, 50 years, 10 
Waverly place, October 27. 

Inquest No. 293 — 4th quarter. O'Connor, Maria, 15 year^ 
83d street, between 3d and 4th avenues, November 30. 

Inquest No. 402 — 4th quarter. Gantz, John F., 59 years, 
Bloomingdale and Inwood lane, December 16. 

Look at inquests 415 to 420, 4th quarter, caused by fire. 

1868. Number of inquests, 2,480. Deaths from illuminating 
gas, 2. 

Inquest No. 8 — 1st quarter. McArdle, James, 34 years, 
choked by a piece of meat, 99 Cannon street, January 1. 

Inquest No. 98 — 2d quarter. Rhode, Mary, 37 years, 112 
Cedar street, April 13. 

1869. Number of inquests, 2,548. Deaths from illuminating 
gas, 1. 

Inquest No. 307 — 4th quarter. English, David, 47 years, 
U. S. Hotel, November 5. 

1870. Number of inquests, 2,978. Deaths from illuminating 
gas, 1. 

Inquest No. 418 — 2d quarter. Howlen, Frank, 4J years, 104 
Eighth avenue, May 26. 

1871. Number of inquests, 3,114 . Deaths from illuminating 
gas, 7. 

Inquest No. • 221 — 1st quarter. Laughlin, John, 27 years, 
1497 Third avenue, January 31. 

Inquest No. 222 — 1st quarter. Laughlin, Bernard, 3 years, 
1497 Third avenue, January 31. 

Inquest No. 223 — 1st quarter. Sands, Susan, 25 years, 1497 
Third avenue, January 31. 

Inquest No. 224 — 1st quarter. Laughlin, Ann, 30 years, 
1497 Third avenue, January 31. 

Inquest No. 697 — 1st quarter. Stewart, Donald, 40 years, 
Putnam House, March 29. 

Inquest No. 80 — 2d quarter. Newman , 25 years. New 

England Hotel, April 9. 

Inquest No. 407 — 2d quarter. Cronkite, Jane Ann, 16 years, 
111 West 26th street, May 19. 

1872. Number of inquests, 3,625. Deaths from illuminating 
gas, 3. 

Inquest No. 51 — 1st quarter. Ash, Rose, 35 years, by a 
tumor, 44 Allen street, January 4. 
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Inquest No. 523 — 1st quarter. Gerhardt, Henry A., 44 years, 
22 First street, February 28. 

Inquest No. 584 — 2(1 quarter. MuUooly, John, 10 years, car- 
ies of cervical vertebra, 411 East 29th street. May 25. 

1873. Number of inquests, 2,859. Deaths from illuminating 
gas, 1. 

Inquest No. 490 — 4th quarter. Healy, Sophia, 55 years, 86th 
street between 1st and 2d avenues, December 6. 

1874. Number of inquests, 2,914. Deaths from illuminating 
gas, 1. 

Inquest No. 344 — 2d quarter. Miller, Alexander, 50 years, 
51 East 10th street. May 11. , 

1875. Number of inquests, 3,363. Deaths from illuminating 
gas, none. 

1876. Number of inquests, 3,151. Deaths from illuminating 
gas, 1. 

Inquest No. 462 — 1st quarter. Warner, Dora, 43 years, aflfec- 
tion of the glottis, 275 Second street, February 29. 

1877. Number of inquests, 2,846. Deaths from illuminating 
gas, none. 

1878. Number of inquests, 3,130. Deaths from illuminating 
gas, 2. 

Inquest No. 339 — 4th quarter. Brown, John, 30 years, 31 
Bowery, November 7. 

Inquest No. 418 — 4th quarter. Lacoma, Lorenzo M., 17 
years, 21 East 4th street, Npvember 16. 

1879. Number of inquests, 3,138. Deaths from illuminating 
gas, 2. 

Inquest No. 61 — first quarter. Schroeder, Jenny, 6 years, 
331 East 15th street, January 6. 

Inquest No. 135 — 2d quarter. Nichols, Leroy F., 36 years, 
St. Cloud Hotel, April 1. 

1880. Number of inquests, 3,762. Deaths from illuminating 
gas, 11. 

Inquest No. 169 — 1st quarter. McGurk, Sarah, 20 years, N, 
Y. Hospital, January 21. 

Inquest No. 504— 2d quarter. Baker, Lewis, 65 years, 
French's Hotel, Maj 20. 

Inquest No. 305 — 2d quarter. Donovan, John, 45 years, 115 
West 22d street, May 1. 

Inquest No. 671 — 2d quarter. Lanson, Adam S., 53 years, 
713 Broadway, June 3. 

Inquest No. 853 — 3d quarter. Elofsky, Jacob, 52 years, 
Crook's Hotel, 84 Chatham street, September 19. 

13 
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Inquest No. 293 — 4tli quarter. Ingenito, Sophia^ 21 yens, j^, 
Anson House, 70 Spring street, October 31. 

Incmest Xo. 330 — Ith <iuarter. Blumerueis, Bertha, 17 years, 
233 Henr}' street, November 4. 

Inquest No. 482— iih ({uarter. Seebo, John, 19 years, Sum- 
mit Hotel (Bowery), November ly. 

Liquest No. 632— 4th quarter. Coleman, Thomas, 44 years^ 
Putnam House, December 3. 

Inquest No. 787 — 4th quarter. Sherwood, Samuel, 25 yeare, 
Earle's Hotel, December 10. 

Inquest No. 873— St il well, Albert A., 37 years. North Eiv^t 
Hotel, December 24. 

1881. Number of inquests, 3,994. Deaths from illuminati^^^^g 
gas, 15. ^ 

Inquest No. 1 — 1st quarter. Nolan, Thomas, 35 years, Z-M\J 
First street, January 1. 

Inquest No. 52 — 1st quarter. Reynolds, Kensler P., 22 yea^-^s 
28 Bowery, Januaiy 3. 

Inquest No. 178 — 1st quarter. Lynch, Michael, 31 yeai— s 
332 East 27th street, January 14. 

Inquest No. 467 — 1st quarter. Weis, Barbara, 19 years, 9i 
Third avenue, Febiiiary 12. 

Inquest No. 468 — 1st quarter. Braundorfer, Henrietta, 
years, 955 Third avenue, February 12. 

Inquest No. 27 — 2d quarter. Bortlein Gustav, 30 years, 3% ^ 
Broome street, April 3. 

Inquest No. 118 — 2d quarter. Schmidt, Daniel, 28 yeajrfi 
395 Bowery, April 10. 

Inquest No. 271— 2d quarter. Sveuson, Sophie, 28 yearH, 
200 West 56th street, April 25. 

Inquest No. 371 — 3d quarter. Mannot, J. V., 50 years, 6 
West 11th street, July 29. 

Inquest No. 440 — 3d quarter. Ottersen, Louis, 43 years, 318 
Fourth avenue, August 6. 

Inquest No. 485 — 3d quarter. Osborne, J. B., 27 years, 14th 
street and Second avenue, August 6. 

Inc^uest No. 212 — 4th quarter. Greeu, Abijah, 75 years, 300 
West 125th street, October 20. 

Inquest No. 399 — 4th quarter. Caille, Joseph, 40 years, 405 
Sixth avenue, November 8. 

Int[ue8t No. 598 — 4th quarter, lleid, James, 56 years, Belle- 
vue Hospital, November 22. 

Inquest No. 806 — 4tli (piarter. Zimmerman, Wm., 30 years, 
foot West 46th street, December 13. 
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1882. Number of inquests, 4,067. Deaths from illuminating 
gas, 19. 

Inquest No. 301^— 1st quarter. Coyle, Michael, 48 yeai-s, 28 
Bowery, January 25. 

Inquest No. 538 — 1st quarter. Durancl, Thos. J., 54 years* 
Occidental Hotel, cor. Bowery and Broome, February 16. 

Inquest No. 674 — 1st quarter. Stryker, Johnson H., 38 years, 
48 Chatham street, March 1. 

Inquest No. 681 — 1st quarter. Hoffman, Fred. W., 23 years, 
109 Barclay sti'eet, March 2. 

Inquest No. 713 — 1st quarter. Ker, Ellen, 78 years, 245 
^est 11th street, March 4. 

Inquest No. 736 — 2d quarter. Covert, Philetus E., 51 years, 
French's Hotel, June 1. 

Inquest No. 744 — 2d quarter. Meekim, William, 24 years, 
3 Morris street, June 1. 

Inquest No. 757 — 2d quarter. Meekim, Mary A., 18 years, 

3 Morris street, June 1. 

Inquest No. 1009 — 2d quarter. Thomas, William, 55 years, 
28 Bowery, June 26. 

Inquest No. 718 — 3d quarter. Hottenrath, Cath., 44 years, 
395 Bowery, August 22. 

Inquest No. 931 — 3d quarter. Pasaut, Josephine, 31 years, 
Sturtevant House, September 14. 

Inquest No. 7 — 4th quarter. Walcott, Jane Eliza, 16 years, 
14 West 28th street, October 1. 

Inquest No. 56 — 4th quarter. Strauss, Emma, 20 years, 90 
Cortland street, October 7. 

Inquest No. 281 — 4th quarter. Kelly, Timothy, 45 years, 
2299 Fourth avenue, October 27. 

Inquest No. 349 — 4th quarter. Kowan, Mary, 20 years, Pres- 
byterian Hospital, November 2. 

Inquest No. 422 — 4th quarter. Leamy, Daniel, 52 years, 48 
Chatham street, November 9. 

Inquest No. 463 — 4tli quarter. Concannon, Margaret C, 22 
rears, 25 Third avenue, November 13. 

Inquest No. 462 — 4th quarter. Concaniion, Hugh, 23 years, 
25 Third avenue, November 13. 

Inquest No. 768 — 4th quarter. Mahoney, Honorah, 17 years, 

4 Attorney street, December 15. 

1883. Deaths from illuminating gas, 6. 

Iliquest No. 101 — 1st quarter. Culver, Andrew L., 58 years, 
92 Cortland street, January 8. 
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Inquest No. 213 — Ist quarter. Scliofield, Arthur, 83 years' 
34 West lltli street, January ID. 

Inquest No. 299 — 1st quarter. Tourmanski, Frank W., 28 
years, 30 Bowery, Januai-}' 27. 

Inquest No. 654 — 1st quarter. Lawrence, Wm. 8., 69 years, 
Putnam House, Marcli 1. 

Inquest No. 828 — 1st quarter. Mulcahey, Wm., 39 years, 
48 Chatham street, March 17. 

Nauschwitz, Elizabeth W., 40 years. Bowery and Canal street, 
Summit Hotel. 



APPENDIX B. PAPER C. 
[American Gaslight Journal, New York, Friday, March 16, 1883.] 

CAEBURETTED POISON. 

About five years ago a series of articles appeared in this 
Journal from the pen of Dr. Henry Morton, !rresident of the 
Stevens Institute of Technology, Hoboken, N. J., pointing out 
the exceedingly poisonous qualities of carbonic oxide, and the 
danger to public health that might result from permitting too 
large a proportion of this constituent in illuminating gas. 

Many have been the assertions on both sides of the question 
that have appeared since the publication of the articles referred 
to above ; but it would seem that the facts which have been 
developed by its use would lead any reasonable mind to con- 
clude that there is danger to public health from its use. At 
that time it was a matter of opinion, and an honest difference 
of opinion is always to be respected ; but five years' use of 
water gas has certainly placed the matter beyona the pale of 
opinion. Previous to the introduction of water gas in New York 
City, for fifty years tliere is no record of death from inhaling 
coal gas ; and although men engaged about the works and 
mains are often overcome, exposure to fresh air brings immediate 
relief, and it is said to be a fact that no person found alive was 
ever known to die from tlie effects of inhaling coal gas. People 
have, doubtless, been overpowered and smothered by coal gas 
under peculiarly favorable circumstances, but such cases are 
extremely rare, for coal gas doos not contain enough of the 
only poison in illuminating gas, viz., carbonic oxide, to produce 
the blood-poisoning wliicli is so Fatal in cases of water gas 
suffocation. 

One argument used is, that gas is fiii'iiislied for lighting pur- 
poses. This is all very \v<'ll if you are absolutely sure that 
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there are no leaks in the pipes ; for, if such should be the case, 
the air for breathing purposes becomes polluted, and the gas 
does enter as an element into the air for breathing. 

Quantities of pamphlets and circulars of all kinds are dis- 
tributed by both sides to show that the views taken by each are 
right. A pamphlet recently received from Richmond, Va., con- 
taining a minority report on this subject made by the Committee 
on Light, to the City Council, appears to treat the matter more 
as one of fact than theory. A list is given of the cases in New 
York and Brooklyn which have been published in the daily 
papers, giving date, name of paper, etc. This list extends up 
to about January 1. Since then there have been several other 
cases which we have added. 



NAMES. 



f John Gilleland 

*John Brown 

^Lorenzo M. Locoma. 

fDominick Hart 

fElizabeth WilHams. 

fWrnRiRby 

fThos. Knight 

Merry Nichols 

*Snsan Cochrane 

fMr. Augsley 

JMr. Broodburst 

*John Donovan 

t Andrew Mackey 

*Lewi8 Baker 

*S. Lawson 

fAagnstns Hagenori. 

*J. Glospsky 

fDaTid Kearney 

fG. J. MaxweU 

*Sophia Tagenito... 

♦Bertha Wies 

♦Thomas Coleman . . . 
♦Patrick Ferrigan . . . 

t John Sloane 

♦8. 8herwood 

♦F. Borge 

tC. W. Davis 

•R. A. StillweU.... 

tFredk. Albert 

♦Patrick Nolan 

♦I. Hammersley 

♦R. B. Reynolds.... 

tFredk. Keal 

{Joseph A. Grant .. 

fMichael Lynch 

♦John Bonyan 

tJohn Galen 

t ^app 



LOCALITY. 



(i 



115 West 32d street... 

49 Whitehall street 

French's Hotel 

New Sontheru Hotel . . 

45 Bowery 

Crook's Hotel 

316 Greenwich street. 
316 

Anson House 

33« Henry street 

Putnam House 

80 Duane street 



Earle's Hotel 

Summit Hotel 

Sweet's Hotel 

North River Hotel . . . 

Summit Hotel 

10 First street 

10 •♦ 

Van Dyke House .... 

39 Bowery 

1365 Broadway 

328 East 27th street. 

New York Hotel 

Central Hotel 



St. Charles Hotel . . . 

31 Bowery 

21 East 4th street.. 
133 Crosby street. . . 

31 Bowery 

133 Crosby street . . . 

33 Crosby street 

St. Cloud Hotel... 
53 West 13th street. 
New York Hotel ... 



NEWKPAPEBS. 



(( 



Times 

World 

Times 

World 

World 

World 

World 

World 

Tribune 

World 

World 

Herald 

Star 

Herald , 

Times 

Times 

Times 

Herald 

Herald 

World 

Telegram 

Com'l Adver'r 

News 

News 

Telegram 

Times , 

I elegram 

Times , 

World 

Herald 

Herald , 

World 

Tribune 

World 

Sun 

Sun 

Sun 

Sun 



DATE. 



Oct. 27, 
Nov. 8, 
Nov. 18, 
Dec. 20, 
Nov. 8. 
Dec. 20. 
Deo. 20. 
April 25 
Jan. 23, 
April 16, 
April 16. 
May 23, 
May 18. 
May 21, 
June 4. 
June 25, 
Sept. 20, 
Oct. 2, 
Oct. 
Nov. 
Nov. 
Dec. 
Dec. 
Dec. 
Dec. 16, 
Nov. 19, 
Dec. 17, 
Dec. 24, 
Dec. 27, 



1878. 
1878. 
1878, 
1878. 



2, 
1. 
4, 
3, 
1, 
1. 



1, 
1, 
3, 

6, 



Jan. 
Jan. 
Jan. 
Jan. 
Jan. 12, 
Jan. 14, 
Jan. 22. 
Jan. 24, 
jJan. 24, 



1880. 

1880. 

1880. 

1880. 

1880 

1880. 

1880. 

1880. 

1880. 

1881. 

1881, 

1880. 

1880. 

1880, 

1880. 

1880, 

1880, 

1880 

1880, 

1880, 

1880. 

1881, 

1881 

1881, 

1881 

1881 

1881, 

1881 

1881, 

1881, 
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NiMES. 



* Henrietta Branndofer. , 

*Hnrbara Wieg 

*(jrnHtave Bertline 

•Andrew O'Dounoll 

•Sophie SvenHon . ..... 

fFriink Watson 

t John McC.^irty 

•Kev. Abijah (Ireen 

♦Joseph Caille 

•Wni. Zimmerman 

•Michael Coyne 

•Thomas J. Dnnind . . . . 

•Kichd. A. Stryker 

♦F. W. Hoflfman 

fEmil Acoreie 

•Lilv J. Brandt 

Manies H. Lanf^ley 

tLydia Coleman 

fDanghter of the above . 

tKUiot Laviua 

*\Vm Meakin 

•Mrs. Meakin 

♦H. 11. Covert 

*\Vm. Thomas 

tE. D. Miller 

tFranz Stark 

fM. Hartman 

fOeoravini Bomanollet. 

tAngalo Laminino 

tllenrv Conklin 

•Jennie E. Walcott.. .. 

•Emma Strauss 

•Timothy Kelly 

•Daniel Learv .* 

♦11. Bobt. INnri 

•James Walker 

♦Annie Stademeyrr 

•Honora Mahon(\v 

fD. A. Flanaf^jiii*. . . . 
•Andrew Ij. ('uIvit . . . 

♦Arthur Se.hollield 

t Fernowsky 

{christian A. Okf'burj; . 

t Johnston 

t Cannon 

♦J. liAwrenee 

fCortney (Joodwin 

♦Matilda HoKfeldt .... 

♦Fatriek Cook 

♦John A^ins 

tW, Kin^r, of Veniiont 

♦Wm. Hiieskf* 

♦Theodore Hastk(« 

♦Susan Fendick 



I.O(.'AIJTT. 



y.')") Third avenue 

i>2o " 

310 Broome street 

Summit Hotel 

200 West 56th street . . . . 

Van Dyke House 

Grtind Union Hotel 

I Hamilton House 

\H)o Sixth avenue 

-Muniei|)alQas Works. . . 

St. Vincent Hotel 

Occidental Hotel 

iBridge Hotel 

I North River Hotel 

Steamer Providence. . . . 

« • • ■ 

Newport Steamer 

106 East 14th street. 

106 •• 

176 Washington street. . 

.Eagle Hotel 

lEagle Hotel 

iFrench's Hotel 

Van Dyke House 

Cosmopolitan Hotel 

Castle (harden Hotel .... 

Broadway Hotel 

70 James street 

70 •• 

108 South street 

14 We jt 28th street 

(ileu Island Hotel 

22l>7 Fourth arenue 

il Chambei*s street 

65 Bowerv 

OccMentai Hotel 

17 llowery 

I Attorney street 

Sixth ave. oor. 44th st.. 

lirj West street 

I lot 1*1 Si. Stephen 

:i(> Bowery 

St. Andre' llotol 

St»M«le*s Hotel 



NEWSPAPEBB. 



DATE. 



I 



«• 



Piitnaiu llonH(> 

'.>:» Cnrntif'S Slip 

•.!'.h; SneK««tt strret 

Fulton Muti OnsWiuks. 
Clinton House 



Anni«x lloli>l. VJt Fullcui 



• I 



111 Koit (honii Plaef 



Telegram 

Telegram . . . 

Sun 

Star 

Tribune 

World 

Tribune 

Times 

Tribune 

Sun 

Herald 

Post 

Telegram 

Times 

Telegram 

Telegram 

Tribune 

Tribune 

Tribune , 

Tribune , 

Herald 

'Herald , 

jHerald , 

iTribune 

Telegram 

Times 

World 

Herald 

■Herald 

■Telegram 

Herald 

Telegrpm 

Telen'am 

Herald 

Times 

Telegram 

Times 

Telegram . . . 

■Tribune 

Sun 

Sun 

Tribune 

Telegram 

.Mom. Joum'l. 
Mom. Journ'l. 

Telegram 

Morn. Journ'l. 

Union 

I'nion-Argus. . 
Ihiinn-Argus. . 

Ka^le 

Ka^le 

Ka^le 

Kaglo 



Feb. 12. 
Feb. 12. 
April, 3, 
A^riUS, 
April, 8, 
May 9, 
Sept. 29. 
Oct. 21. 
Nov. 11, 
Oct. 16, 
Jan. 27, 
Feb. 16, 
near. 1, 
Mar. 2, 
May 6, 
May 5. 
May 31, 
May 31. 
May 31. 
May 18. 
June 2, 
June 2, 
June 2, 
June 27. 
July 7. 
July 7, 
Aug. 21, 
Aug. 13, 
Aug. 13. 
Sept. 20. 
Oct. 26, 
Oct. 7. 
Oct. 27. 
Nov. 18, 
Not. 19, 
Nov. 22, 
Nov. 30, 
Dec 15, 
Dec. 28, 
Jan. 10. 
Jan. 20, 
Jan. 27. 
Feb. 17, 
Feb. 21, 
Feb. 21, 
Mar. 1, 
Mar. 2, 
A pril 15, 

July 11, 

Oct. 13, 

May 

Oct. 

Oct. 

Oct. 



13. 

9. 
28, 



881. 

m. 

881. 
1881. 
881. 
881. 
881. 
881. 
881. 
881. 
881. 



0410 

on. 
882. 



b82. 
882. 



882. 



882. 
882. 
882. 
882. 
882. 
882. 

GOO 

882. 

882. 

882. 

882. 

882. 

882. 

883. 

883. 

883. 

883. 

883. 

883. 

883. 

883. 

881. 

881. 

881. 

882. 

8r2. 

882. 

882. 



* Dead, -j Suffoeated. 
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Theories may be retracted and statements modified, but 
here is a record that should attract the attention of those whose 
3are it is to protect the public health ; and no amount of 
3xpIanation can bring back to life those who have already died 
i*oin the effects of the poison. The water gas itself is but a 
3arburetted poison. Its insidious influences have often, no 
ioubt, been felt by those who did not know what was affecting 
}hem, and there are doubtless hundreds of cases never men- 
tioned in any newspaper where illness, disease, and ultimate 
ieath have occurred from inhaling this dangerous element. If 
3ne hundred people are killed in hve years in New York, where 
Dniy two-fifths of the gas is carburetted poison, what would 
the number have been if all the gas sold were of this poison- 
ous character? Are the statistics of the Health Department 
arranged for this new order of things ? A new column will be 
required, headed "Killed by water gas." It would seem that a 
new source of increase in the death rate would attract the 
attention of the health authorities ; and that they could not 
much longer disregard facts like those submitted above. 

APPENDIX B. PAPER 7. 

[List of injuries furnished by Municipal Gaslight Companj of 
INew York, and said to be all due to coal gas; received 
too late for any attempt at verification.] 

UNITED STATES. 

1849. St. Louis. Sauerbier, wife, two children and a journey- 
man suffocated. The wife and one child Avere found dead ; 
little hope for the others. — Scientific American, v. 7, p. 149. 

1864. Judge Crane of Paterson, N. J., died " out west." — 
American, G. L. J., v. 5, p. 353* 

1865. February 3. Brooklyn, 228 Washington street, Barnett 
Van Buren, 43 years ; Eunice Ann Van Buren, his wife, 35 

iears ; Ida Van Buren, 12 years ; Edward Van Buren, 7 years ; 
lyron Van Buren, 4 years ; all suffocated. Myron was found 
dead ; Barnett is expected to die. — N. Y. Times, February 4, 
1865; p. 8, c. 4. 

Note.— From information obtained from ex Coroner Lynch, the cases were 
due to stove c<»al gas, a FraDklin stove tilJeil with coal and damper entirely 
closed. J. H. B. 

1865. December 24. Chicago. Clias. John Blachsiae, Adolpli 
Blachsiae, James McAuliff, John Johnson, Louis Lout, Johnny 
White, all suffocated in a boarding house ; the first five were 
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found dead ; White's recovery doubtful. — ^N. T. Times, Decem- 
ber 31, 1865, p. 3, c. 7. December 29. Worcester, Mass. 
Artemus Ward and wife died. — N. Y. Times, December 31, 1865, 
p. 5, c. 1. 

1873. January 1. Auburn. A man suffocated in hotel, blew 
out the gas. — American G. L. Journal, v. 17, page 42. Decem- 
ber 22. Cincinnati, Ohio. Edward Schwarz Voegel, wife Mid 
child suffocated ; the man and child were found dead, the wife 
died afterward. — Am. G. L. Journal, v. 19, p. 5. 

1875. May 5. Buffalo, N. Y. Edward Connolly and his son 
died ; leak in the service pipe. — American G. L. Journal, v. 23L 
February 19. Providence, R. I., Wickendren street. Hugh 
Trainor, wife and children suffocated ; Lawrence Lynch m 
wife suffocated ; Mary Josephs suffocated. Lynch and wife may 
recover ; Mary Josephs is expected to die. — Am. G. L. Journal, 
V. 24, p. 120. 

1878. November 17. Buffalo, N. Y. August Bolle died.- 
N. Y. Herald, November 18, 1878. November 20. San Fran- 
cisco, Cal. Gabriel Castro died. — San Francisco Courier. 

1879. March 18. Bath, Me. Jno. Scrafford died ; superin- 
tendent gas works. — Telegram, March 18, 1879. March 18. 
Providence, R. I. Frank W. Tucker died. — Telegram, March 
18 1879 

1880. October 26. New York, 311 East Eleventh street, 
Wm. Drummond suffocated and taken to hospital. — Telegram, 
October 26, 1880. 

1881. April 10. Albany, N. Y. Esther Burton suffocated. 
— N. Y. Paper, April 11, 1881. May 7. Chicago, 111. John 
Hopkins died. — K Y. Paper, May 8, 1881. November 9. New 
York, 334 Bowery. Peter KerrellhoiF suffocated. — Tele^am, 
November 9, 1881. November 19. Philadelphia, Pa., Hotel 
Lafayette. F. Tilford and wife suffocated. — Telegram, Novem- 
ber 19, 1881. 

1882. February 5. New York, 226 East Eleventh street, 
Patrick Geoghegan suffocated. — Sunday Mercury, February 5, 
1882. March 19. Boston, Mass., International Hotel. Frank 
Hayes died.— N. Y. Herald, March 20, 1882. May 6. Steamer 
Providence, Fall Eiver Line, on trip to New York ; L. Corsi 
died ; Lillie Bent died.— N. Y. Times, May 6, 1882. May 25. 
Steamer Bristol, Fall River Line, on trip to New York. J. W. 
Langley died.— N. Y. Times, May 26, 1882. July 7. New York, 
Cosmopolitan Hotel. E. D. Miller suffocated. — Telegram, 
July 7, 1882. October 14. Jersey City Heights, N. J. Annie 
Buck died.— N. Y. Times, October 14, 1882. November 13. 
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Batayia, N. T. W. Tolan died. — Lockport Union, November 13, 
1882. December 27. Philadelphia, Pa., City Hotel. Isaac 
Batten died.— N. T. Tribune, December ^^8, 1882. 

FOREIGN. 

1859. Rannds, England. Rev. Robert Abbott died. — Am. 
G. L. Journal, v. 1, p. 81. 

1860. January. Osset, near Wakefield, England. Elizabeth 
Redfeam and her daughter Hannah suffocated by gas from 
broken street main ; restored to consciousness ; the daughter 
recovered ; the mother sank and died a few days later. — The 
Engineer, v. 9. p. 55. 

1864. Fulham, England. George Reid, at the Imperial Gas 
Works, died. — Am. G. L. Journal, v. 5, p. 97. 

1865. February 12. Glasgow, Renfrew street. Mrs. M. Mc- 
Millan and son Hugh suffocated by gas from leaking main ; 
Jilrs. McMillan was found dead ; Hugh recovered. — The Times, 
February 15, 1865 ; p. 9, c. 6. 

1870. November 14. Leeds Moor, Crescent Road. Mrs. 
Jane Wood, Selina Wicks Wood, John Henry Tighe, Ann Eliz- 
abeth Tighe, John Tighe, Mrs. John Tighe, were all suffocated 
by gas from a leaking street main ; the first four were dead 
when found, the last two insensible ; John Tighe is expected to 
die, his wife to recover. — The Times, November 15, 1870 ; p. 6, 
c. 3 

1872. October 19. London, Mile End. One man killed and 
two suffocated while stopping a leak in a main. — The Times, 
October 21, 1172 ; p. 5, c. 4. 

1873. Feb. 1. Manchester, Mason street. Six persons suffo- 
cated by gas from broken service ; four had to be removed to 
the infirmary.-^The Times, Feb. 3, 1873 ; p. 11, c. 4. April 4. 
Dundee. Mrs. McNab was found unconscious on April 7. — The 
Times, April 8, 1873 ; p. 12, c. 5. April 28. Leicester. George 
King killed and William Collins suffocated at the Leicester Gas 
Works.— The Times, April 29, 1873 ; p. 12, c. 4. March 31. 
Dundee, Lowndes Alley. Samuel Bowes, wife, son and daugh- 
ter were found dead ; cause, escape of gas. — The Times, April 
2, 1873 ; p. 12, c. 4. September 23. London, Wellington Col- 
lege. William Alexander Clifford died from gas poisoning. — 
The Times, September 26, 1873 ; p. 6, c. 3. November 27, 
Mr. McCuUough was found dead and his wife insensible ; leak 
at the meter.— The Times, November 28, 1873 ; p. 9, c. 5. No- 
vember 29. Arno Vale, near Bristol. Mary Boylan died from gas 

£>isoning at the convent of the Good Shepherd. — The Times, 
ecember 2, 1873 ; p. 7, c. 6. 

14 
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. 1876. October 22. Antwerp. At a restaurant near 
Bourse, two servant girls were dead when found ; one died the 
next day, and for the fourth there is not much hope. — The 
Times, October 25, 187() ; p. 9, c. 5. 

1877. January. Blackley, England. James Smethurst died 
at Ashenhurst Vorks. — J. of Gas Lighting, v. 29, p. 157. 
March. Canonhill, Scotland. George feattie, foreman at the 
Edinburgh and l.eith Gas Company's Works, suffocated, re- 
vived, and then died. —J. of Gas Lighting, v. 29, p. 362. May 
2. Springfield, Clemsford, England. Charles Wright suffo- 
cated at Essex County Jail ; died May 4. — J. of Gas Lighting, 
V. 29, p. 784. August 15. Port Glasgow. Ropework Lane. 
Mrs. Elizabeth Lang died. — J. of Gas Lighting, v. 30, p. 385. 

1878. January 20. Dundee, Foundry Lane. Mrs. Thomas 
Fields and daughter Eliza died. — J. of Gas Lighting, v. 30, p. 
167. February 11. Sheffield, Clarke Square. Dr. Gwinne 
suffocated by gas leaking from main. — The Times, February 
14, 1878 ; p. 9, c. 6. February 17. Finsbuiy, England, 35 
Bath street. Mrs. Elizabeth Palmer, age 52, suffocated ; she 
died February 21. — J. of Gas Lighting,, v. 31," p. 167. Decem- 
ber 25. Cork, Kyrl's street. A family named Butler poisoned 
by gas ; the three children were found dead, father and mother 
unconscious ; the former died. — The Times, December 26, 1878; 
p. 8, c. 3. — J. of Gas Lighting, v. 32, p. 955. June 28. Belfast, 
Ireland. Two Misses Hamilton died. — J. of Gas Lighting, v. 

32, p. 64. December 4. Salford, England. Mary Ann Lane 
found insensible ; died. — J. of Gas Lighting, v. 32, p. 934. 

1879. February 3. Bradford, England. Father, son and 
servant girl died. — J. of Gas Lighting, v. 33, p. 245. April 12. 
Huntley, N. B. William Wilson died. — J. of Gas Lighting, v. 

33, p. 604. September 27. ' Halifax, England. Jeremiah Sulli- 
van and wife Theresa died at Junior Liberal and Exchange 
Club. — J. of Gas Lighting, v. 34, p. 515. 

1880. January 10. Southport, England. Elizabeth Doyle 
found insensible. — J. of Gas Lighting, v. 35, p. 66. 

1881. February 28. London, South Metropolitan Oas 
Works. Thomas Goldsmith died. — J. of Gas Lighting, v. 37, 

Xjm ^4t/. 

1882. September 5. East Middlesex, England. John Pepin 
died at the bhoreditch Works of the Gaslight and Coke Com- 
pany. — J. of Gas Lighting, v. 40, p. 486. 

1880. November 26. Paris, France. Miss Thannberg died ; 
Miss Chevandiere died. — N. Y. Times, December 12, 1880. 
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APPENDIX C. PAPER 1. 



The Brooklyn Gaslight Company, 
180 Kemsen Street, 
Brooklyn, N. Y., June 7, 1883 



:[ 



ase find herewith the information asked for in your note 

! 5th instant. 

s company commenced sending out illuminating gas in 

■er, 1849, 

• " send out " up to January 1, 1883, has been, as per 

lent herewith, 8,726,564,492 cubic feet . 

shall be pleased to furnish any further information 
id. 

Respectfully yours, 

JAMES H. ARMINGTON, 

President and Engineer 

tnd 1850 23,372,000 

32,334,000 

53,949,000 

82,956,000 

120,046,000 

128,768,000 

139,843,000 

153;284,000 

170,440,220 

199,166,330 

224,994,290 

216,558,650 

222,326,270 

221,116,780 

221,843,390 

252,631,882 

281,396,510 

.325,458,450 

374,366,360 

597,500,170 

403,205,900 

431,499,150 

453,553,330 

438,334,810 

406,685,000 

406,1 72,000 

297,196,000 

306,424,000 



• m 
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1878 321,773,000 

1879 333,303,000 

1880 338,412,000 

1881 359,668,000 

1882 387,987,000 



8,726,564,492 

Amount of gas made by the Brooklyn Gaslight Company 
since their organization is, 8,726,564,492 cubic feet 

JAMES H. AEMINGTON, 

President and Engineer. 

APPENDIX C. PAPER 2. 

Office of thk Nassau Gasuoht CJompant, 
No. 059 Fnlton Street, 
Brooklyn, N. Y., Jane 7, 1883. 

In reply to your favor of the 5th instant, beg to say that we 
first supplied gas in Ma^, 1873. The following is statement of 
gas supplied since that time : 

1873 59,000,000 feet. 

1874 110,000,000 " 

1875 114,000,000 " 

187(5 89,000,000 " 

1877 96,000,000 " 

1878 101,000,000 " 

1879 103,000,000 " 

1880 109,000,000 " 

1881 127,000,000 " 

1882 146,000,000 " 

Yours respectfully, 

S. T. WHITE, 

Secretm^, 

APPENDIX C. PAPEK X 

FriiTON MriNiciPAi. (tas Company, ) 

:U2 Fulton Street, '- 

Bi.ooKLYN, N. Y., JmieS, 1883. ) 

Your note of Juno 5 at hand. This company commenced 
Hn])plyiiig gas iu May, 1880. 

To Mav, 1881, supplied 145,000,000 cubic feet. 

- ' 1882, " 177,000,000 

188;^, " 2/8,000,000 

Yours respectfully, 

H. M. BENEDICT, Fresidmt 
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APPENDIX C. PAPEE 4. 
T<Me ahotving the production (/ Coal Gas since 1848, and of 
Water Gas since 1878, in cubic feet, in the cities of Brooklyn 
and New York. 
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1849 and 1850. 


23,372,000 

32,331,000 
53,919,000 
82,9^6.000 
120,016,000 
128.768,000 
139,813,000 
163,381.000 
170,110.220 
199.166,330 
321,991,290 
316,558,660 
223,326,370 
221,116.780 
231.813.390 
253.631,883 
281,396 510 
335 458.460 
374,386,360 
397,500,170 
403,386,900 
431,499.150 
463,533,330 
138,331 810 
106,685,000 
106,172,000 
397,196,000 
306,424,000 
331,773.000 
333,303,000 
338,412,000 
359,668.000 
387,987,000 


59,000,000 
110.000,000 
111,000,(100 
89, (MX), 000 
96,000,000 
101,000.0110 
103.000 OOO 
109,000,000 
127,000,0' 
140,000,000 


To May '81 
115.000,OiH 
177,()OU,0(h 
37a,000,00t 
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Total 


8,726,664,192 


1,0.>1,0<W.I>00 


fiO0,O()0,0(H 





Accordiiig to an estimate furnished by Mr. Benedict, the 
ammal production of Illuiuiuatiuf; Gas in Brooklyn, is 4,000,- 
000,000 cubic feet, ol which about one hall is Water Gas. 
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APPENDIX 0. PAPER 6. 

Fulton MxTNidPAL Gas Ck>]CPAiiT, 
342 Fulton street 
Bbooklyn, April 10, 1883. 

The Lamp and Gas Committee having submitted to you the 
(jueation, *'To what extent the use of Water Gas is more danger- 
ous to public health and life than is the use of coal gas ?" I take the 
liberty to present u few considerations in the matter which may 
be worthy of your attention, and state some facts which you 
can have corroborated. 

1. The following companies in New York make and sell water 
gas. 

Now York OaHlight ('ompunv, kiUok i)er iinnum, cubic feet 600,000,000 

Munioipal " * •• *• 650,000,000 

Kxilckorbooker •» •• •• 150,000,000 

Mutual *• uaphtha, wood and coal gas, ** 600,000.000 

2,000,000,000 

As tho total consumption of gas in New York is about 
4,000,000,000, about one half is water gas. 

2. This company is now making at the rate of 400,000,000 
cubic Feet water gas per annum, supplying its own customers 
and also the Citizens', Metropolitan and People's Gas Companies, 
in their districts. The Brooklyn, Nassau and Williamsburgh 
Gas Companies are making about 700,000,000 cubic feet coal 
gas per annum. Total, say 1,100,000,000 cubic feet. 

3. The companies making and supplying water gas, in New 
York and Brooklyn, have adopted it after thorough investiga- 
tion of its quah'ties and adaptation to public use, and from practical 
results find it 8ui)erior in lighting and heating power to coal gas, 
and from equal conditions of use less dangerous to public health 
and life. Equal quaiitities of water gas compared with coal gas 
give the public from 30 to 50 per cent more light, which, at equal 
prices, is a gain to that extent, in light, or in economy. Where 
water gas is used it is apparent to everybody capable of judging 
that the streets are better lighted and therefore made safer at night, 
and public and private houses and buildings far better illuminated. 

4. The products of combustion of water gas are less dele- 
terious to health and less injurious to furniture and decorations 
than those of coal gas, by reason of its greater freedom from sul- 
phur and sulphur compounds and vapors. 
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6. The charge is made that water gas produces a greater blood 
poison than doal gas. This is not true. The workmen at water 
gas works, who are constantly exposed to the fumes of water gas 
in the different processes of manufacture, working in it day and 
night, have never been injuriously affected, and are as healthy as 
any set of workmen employed in manufactures. Those most ex- 
posed to inhaling the gas when changing the time in the puri- 
fying houses suffer less inconvenience than the same class of 
workmen in coal gas works. The sparrows build their nests in 
the retort houses where the gas is made and are almost always to 
be found in the buildings winter, and summer. Mothers and 
nurses frequently bring their children who are suffering from 
tliroat ailments and difficulty in breathing, into the purifying 
houses and say that it benefits them to stay awhile there. 

6. The loss of life reported from the use of water gas (or 
rather tiie abuse) by allowing it to escape unconsumed in liotels, 
boarding-houses, &c., is claimed to be on the increase and is given 
us evidence of greater danger from water gas than coal gas. 
No facts have been or can be produced to prove that death would 
not as certainly result if coal gas were inhaled under the same 
conditions that have produced suffocation by the inhalation of 
water gas, and there are facts which justify the opinion that 
water gas is not as deadly in its effects when inhaled as coal gas. 
The competition with rival interests, occasioned by the rapid 
advance in the use of water gas, has stimulated efforts to accu- 
mulate and spread before the public all cases of accident which 
have occurred, near or remote, from inhaling it. Then, a larger 
floating population than ever before is moving through these 
cities, not acquainted with the uses or dangers of gas, and as water 
gas is now chiefly used in hotels and boarding houses, to which 
they resort, more cases of sufPocation are reported to have 
occurred, and the most is made of these reports to the detriment 
of water gas, by parties interested in rival coal gas and electric 
companies. 

7. It is evident in examining the records of the Board of 
Health and Coroners' reports in the two cities, that formerly 
there was not the same care in entering reports of suffocation by 
coal ga«4, and that medical terms for suffocation were often used 
which do not positively identify the cases as occurring from inhal- 
ing illuminating gas. Hence a comparison as to the fatality by 
the two gases would not be accurate and trustworthy. 
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8. .TiKlginp from a<*.cident8 reported there is more danger from 
expIoHioii in the event of leaks of cual gas than from water gaR. 
TJio ainiIyHi8 of the two gases shows that there is a foundation for 
this difference in their respective constituent elements. This com- 
pany does not rUiUn to be exempt from danger of explosions in 
cHse of huiks, hut thus far no such aocident has occurred to it. 

J). The presence of a larger proportion of carbonic oxide in 
water gas than iii coal gas is claimed to constitute the chief ob- 
jection to its use. Authorities differ in this regard; the old tests 
for carbonic oxide were all made with coal gas, and varying pro- 
portions of that element in combination with the other ingre- 
dients of coal gas may have justitied certain conclusions derived 
from its analysis. i)ut it docs not follow that these conclusions 
are at all applicable to water gas. Wood gas, as made at many 
places in Europe and this country, carries a larger proportion of 
carbonic oxide than coal gas or water gas. We have never heard 
oi* its being objected to on that account. Carbonic oxide often 
escapes in large quantities into rooms where anthracite coal is 
burned in stoves and furnaces, owing to imperfect or obstructed 
pipes or flues. Illuminating gas is therefore not the only carrier 
into houses of that so-called deadly element. Would not an inves- 
tigation in the interest of public health be quite as important in re- 
gard to the manner of using anthracite coal and kerosene, in view 
of the accidents occurring from their use ? 

10. The powerful influence of coal gas companies with the legis- 
latures of New Jersey and Massachusetts has been successfully 
exerted to forestall the introduction of water gas in those States, 
by securing legislative action limiting the am(»unt of carbonic 
oxide to ten per cent in gas. A moveuient, however, is now being 
made to repeal those acts. 

At your convenience I shall be pleased to have you inspect our 
works and methods of manufacture, and examine the workmen in 
reference to their experience in coming in contact constantly 
with this so-called poisonous water gas. 

Yours very respectfully, 

H. M. BENEDICT, 
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APPENDIX C. PAPER 6. 



Fulton Municipal Gas Co., 
342 Fnlton Street, 

Bbookltn, Jane 2, 188du 



1 



In reply to your comnninication of May 29th requesting an 
iccount of the process of making gas by this Company, I submit 
the following statement. The furnaces or gasogenes contain an- 
:hracite coal fully ignited. Steain (alternating with air to maintain 
the heat) is introduced into the gasogenes forming the so-called 
water gas. This gas is conducted into carburetters containing 
naphtha vaporized by heat, which, uniting with the gas, passes 
into retorts highly heated, and forms a permanent gas. This 
gas then passes through condensers, scrubbers, purifiers, and 
station meters into the holders, ready for distribution. The only 
materials used are steam, anthracite coal, and naphtha. The gas 
is purified with lime, and is freer from impurities than gas from 
other coals. The candle power at the works averages 29 
candles. The process is not deleterious to the health of the 
workmen. 

Yours respectfully, 

H. M. BENEDICT, 

PresidenL 



Fulton Municipal Gas Co., 
342 Front Street, 
Brooklyn, N. Y , April 26, 1883 



i 



In reply to your inquiry of April 16th, I have no knowledge 
r>f cases of illness or death from illuminating gas, except where 
they were produced by suffocation from inhalation of the gas or 
f>y explosion. The facts as to such cases would be better stated 
by the records of the coroner's office or by attending physicians. 
[ have already sent you a record of such facts as I have been able 
:o procure, and will send in any further information I may get. 

Very respectfully, 

H. M. BENEDICT, 

President. 



Fulton Municipal Gas Co., 
342 Fulton Street, 
Brooklyn, N. Y., August 26, 1883 



\ 



Your communication of April 17th is received. This company 
^as supplying gas to the Clinton House, October 9, 1881 ; 

15 
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Annex Hotel, October 9, 1882 ; 111 Fort Greene Place, October 
28, 1882. I Hin informed that the Brooklyn Gas Co. supplied 
362 Pearl street, January 24, 1882. The Citizens' Gas Co 
supply the district in which 296 Sackett street is located, and that 
company is supplied with gas from our works. 

Very respectfully, 

H. M. BENEDICT, 

President 



The Bs(»okltk Gasuoht Company, 
180 Remsen street, 
Bbooklik, ^. Y., May 31, 1883. 

Please find herewith a short description of the process in use 
by this company for making illuminating gas. 

Should you wish to have a more lengthy description, in use by 
us, I will cheerfully prepare the same. Trusting that I may not 
be deemed intrusive if I suggest that the gas made by us should 
be distinguished as 'Illuminating Gas," I am 

Respectfully yours, 

JAMES H. ARMINGTON 

President a7id Engineer, 



I 

Process of manufacture of coal gas by the Brooklyn Gaslight 
Company : 

This company manufactures illuminating gas from cannel and 
coking coals. A mixture of these coals and cannel is put into 
a highly heated clay retort and the volatile portions of the coal 
and cannel, consisting of tar, oil and gases, are driven off by the 
heat, the gases are collected, condensed, washed or scrubbed, 
purified by hydrate of lime from the sulphur compounds, car- 
bonic acid and all deleterious products, tested as to purity and 
illuminating power and stored in the gas holders reaay for 
consumption. 

Brooklyn, N. Y. May 31, 1883, 
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The People's G^tiLiGHT Compant, 
419 Myrtle Avenue, 
Brooxltn, April 19, 1883. 



1 



Beplying to your favor, will say : The facts relating to suffo- 
ci^tion and deaths from inhalation of gas have come to my 
attention from newspaper reports from time to time, extending 
over a period of time as long as I can remember. 

Yours very truly, 

EDWIN LUDLAM. 



Office op Metropolitan Gablioht Company, 

No. 5()3 Atlantic Avenue, 
BrooKLTN, N. Y., April 18, 1883. 



!ilPANT, J 

.883. ) 



Beplying to yours of yesterday : We do not know of any 
cases, whether fatal or not, where illuminating gas has been 
charged with having produced the illness. 

Respectfully, 

CHAS. H. STODDARD, 

Secretary and Treasurer, 



APPENDIX C. PAPKK 8. 



Showing some of the "fiats" or large apartment /loutes, and Ux 
number of consiiinera of the gas manufactured by dafferait 
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APPENDIX C. PAPER 9. 

A NEW PROCESS OF MAKING WATER GAS. 



BY TH08. B. FOGARTY. 



A Papkb bead before the Amebican Gas Lioht Association, October 18, 1882. 

We are all aware that in every manufacturing process there 
is more or less waste of the raw material ; and it is the province 
of the student in his library, the scientific chemist in his 
laboratory, the cultivator upon his farm, tlie botanical and 
geographical explorer in his travels and explorations, and the 
manufacturer in his workshop, to lend his aid in producing 
therefrom valuable products, and to add to the general wealth 
by converting into a commodity, useful in the arts or in the 
economy of daily life, a hitherto waste and undeveloped pro- 
duct. 

Each and all of us may thus contribute more or less to the 
general good of mankind. Every one can contiibute his qoiota 
to the general stock of information— can point out or suggest 
some pathway to useful discovery — some unperceived product 
seemingly fitted for a particular purpose, or direct attention to 
a particular staple which has not been so generally utilized as 
it might have been. Nature has yet in her storehouse many 
materials awaiting the discovery of man, fitted for the rapid 
advance of civilization and our domestic comforts. Each one, 
in his own range of observation, may add to the general stock 
of improvement, and discover something new, calculated to sus- 
tain and support his race, or to benefit his particular business 
or profession, and thereby contribute to the progress of the age. 

In bringing to your notice, as I am about to do, a process of 
manufacturing water gas which, without egotism, I may claim 
to be a startling innovation upon established ideas and usages, 
I only ask for a calm consideration of the facts which I shall 
lay before you, asking you to prejudge or condemn nothing 
until you shall have mastered the substance of what I have to 
say ; remin.ling you that what I am about to propose is not a 
whit more startling or extraordinary than the artificial pro- 
duction of butter, of sugar, or of the countless products of coal 
tar, and saying to you, in the words of Mr. Samuel Clegg, Jr., 
" He is a bold man who at the present day condemns a new 
thing without very deliberate consideration, and he is an im- 
prudent one if he accepts for truth everything that is advanced 
m favor of a new thing witliout the same precaution." 
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I am fully aware that, in introducing to 3'our noidoe a new 
process of making Avater gas, I may expect to be met wiih the 
prejudice witli wliicli every new departure from old ostablislied 
customs and usages is sure to be regarded. 

If experience lias shown that even in ordinary mannfactnring 

t)rocesses, and in the usages and common avocations of daily 
ife, a wide departure from established practices and preoedente 
is justly regarded with disfavor and suspicion, and il it is pre- 
eminently i-easonable and just that this should be so, I must 
expect that the attempt to introduce a startling innovation upon 
the present approA'ed methods of making water gas will be re- 
ceived with the most extreme caution ; for, inoependently of 
the great expense Avhich a radical chan^ in the process of 
manufacturing necessarily entails, the risk of failure in the 
supply of gas, involving as it does such serious consequences 
to an entire community, is paramoont to every other considera- 
tion, and justly rendei-s the gas engineer distrustful of change 
and conservatiA'e in his ideas. 

Howev»»r conservative the ga* engineer may be, and however 
distrustful of change, he cannot shut his eyes to the fact that the 
great want of the pivsent time is cheap gas. The cry which is 
unceasingly heanl ujh^ii both sides of tiie Atlantic is a loud and 
Ci^nstantly increasing demand for cheap gas — for increased 
economy in iH^nstniction. in manufacture, in distribution, and 
in CiMisuiuption. 

During the jvist few years — and especially since the electric 
cn^zo. as it luav well Iv called, has taken possession of men's 
minds auil purses the attention of the gas community has 
Iven earnestly ilhvcted to and tixed upi'^n the absolute neces- 
sity of iuort^ased oivmumuv in the manufacture, supply, and con- 
suniptiou of thoir staple. Mr, \V. Mackenzie, 01 Dunfermline, 
s:\id, at the mooting of the NiMth l^ritisli Association of Gas 
Maiu^pM-s in Julx l:^st " It is ,»^bundantly evident that cheaper 
p^s niust Iv niiulo and supplied, .»^ud to accomplish this our 
euoiyics must Iv at *muv duvcted. K\v:v^r.:y, theu. must be 
the oi\lov of the dax ; and I air, jfvrsuad^M we shall not be 
fouj^.d lav'kir,*: in dosuv tv^ iuvjuiiv nito .-u^.d XAke advantage of 
such iuM\ ar.d iuipixm^d inetlusU :^s ir,a\ Iv devise! and sub- 
iv.ittcV, :o us ?ov tins oi^l ' 

Iv. additiv^r, t^^ ;b»>*. tl;oiv ;s ;uu^v,,^ ihe iw^ple generally a 
irr.^w ir-c ai^;MVv*i.it^'^«x^! tho j^i^N-^t xaluo. oU\»v,I:v.?>:>8s a:Kvi economv 
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therefore, which promises such a marked reduction in the cost 
of gas as will enable it to be supplied to the consumer at a 
greatly reduced price, must have an interest for the gas engineer. 

Although the past few years have been productive of marked 
economies as respects fuel, labor, and yield of gas, as well as 
in the several appliances for using it, whether for the purposes 
of li^ht or heat, there is among the gas fraternity a strong and 
growing sentiment that, so far at least as regards increased 
economy in the cost of manufacture, the most promising field 
for inquiry and experiment is the increase and profitable util- 
ization of the residuals produced in the process. 

Indeed, to so great an extent has the feeling that the residual 
products of the gas manufacture will, in the near future, more 
than repay the entire cost of production, taken hold of the 
minds oi the gas world, that we hear it prophesied almost 
simultaneously upon both sides of the Atlantic that the day is 
not far distant when gas will be the residual product, and the 
business of making and distributing it will be tributary to and 
dependent upon other manufactures. 

We find in the London " Journal of Gas Lighting," of Novem- 
ber 30, 1880, a paper read by Mr. G. E Davis, before the Man- 
chester Scientinc and Philosophical Society, in which he asked, 
" What would happen to the vast industry coimected with the 
manufacture of gas if the electric light took the place of gas?" 
And the answer he gave was, " Simply nothing. There would 
spring up, near the coal pit banks, distillers of coal merely — 
manu&ictarers who would distill coal at a low temperature in 
order to produce tar, and they would call the gas a bye- 
product" 

Again, we find that in the inaugural address of Mr. Charles 
Hunt, delivered before the British Association of Gas Managers, 
as reported in the "Journal of Gas Lighting," of June 14, 1881, 
he makes use of these remarkable expressions : "Above all, the 
production of ammonia is in the highest degree worthy of inves- 
tigation, not alone on account of its rising value as an article of 
commerce, but also of the cause of the hopes that are very prop- 
erly based upon its known adaptability as a most facile purify- 
ing agent. It is not by any means certain that the combination 
within the retort of the two elements of which ammonia is com- 
posed is beyond our control, recent experiments tending to show 
that this is accelerated by high heat, or, at all events, that 
by far the largest portion of the ammonia is produced toward 
the end of the process of distillation." 
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And again we find reported in the "Journal of Gas Lightiiig,'* 
September 13, 1881, a paper by Mr. 6. Valentine upon "Two New 
Processes of Gas Purification, based upon the Direct Utiliza- 
tion of its Impurities in the Production of Commercial Salts," 
fiom which I extract the following : " We may say, then, that 
in time the scale of gas manufacture Avill be reversed, coal will 
be distilled for the value of its present bye-products, and gas 
will be the bye-product. Experiments, then, are want-ed in the 
way of research. Take, for uistance, the cause of the forma- 
tion of ammonia in the distillation of coal. What quantity, if 
any, is formed from the nitrogen of the air ? If any, the quan- 
tity could be increased to any extent by taking into account the 
temperature and nascent state of nitrogen and hydrogen in the 
presence of red-hot carbon. Gas works will then be more 
appropriately called chemical works." 

And still again, we find it reported in the " Journal of Gas 
Lighting," of August 8, 1882, that at the last meeting of the North 
British Association of Gas Managers, Mr. Young, of Clippens, 
whom you all know, at least by reputation, read a most re- 
markable paper, in which he speaks of new works which he is 
erecting, and in which the following suggestive passage occurs: 
" If we are successful in obtaining 1 cwi (112 K)s.) of ammoida 
from each ton of coal carbonized in our works, which I have no 
doubt will be accomplished, and at the same time produce some 
50,000 cubic feet of powerfully heating water gas, I am satisfied 
that the gas manufacturing industry would be placed' upon a 
sounder basis than ever. Coal will in all probability be the 
great source of power for ages to come. Electricity may and 
most likely will be the mode of motion found most eflfective 
in eliminating the energy of the coal to produce the results 
which we desire ; but so far as we can see at present, the power 
stored in the coal can be most economically converted into elec- 
trical energy by gasifying the coal and using the gas in a gas 
machine, more particularly since we sliall be able to recover 
the nitrogen as ammonia, as a bye-product from the gasifying 
of the gas." He considered that the day was not far distant 
when, instead of the fuel being sent out as now sold, it would 
be disposed of solely in a gaseous form, and they would have, in 
addition, the nitrogen in the shape of ammonia. 

We find the same feeling existing among ourselves, for we 
have heard Mr. George Shepard Page declare, in his lecture 
upon residual products, delivered before you at your last meet- 
ing, that " With these new products that are being obtained we 
may soon expect to realize what the late Dr. Letheby said would 
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be the result in the future, although he might not live to see it, 
'when gas would be the residual product' Had his life been 
spared to the age of many I see before me Dr. Letheby would 
have witnessed the fulfillment of his prophecy." 

And again, we find that Mr . Thos. Butterworth, President of 
the Western Gas Association, made the following pertinelit 
remarks in the delivery of his inaugural address, at the meeting 
of the Association in ^ay last : "I am credibly informed that 
some of our English brethren are so taking care of the sulphur 
impurities as to realize from them the costs of labor in purifica- 
tion. Now, in Illinois alone, we have 50,000 miles of gas coal 
formations, capable of turning out 7,000 tons to the acre, and 
each ton containing nearly 5 per cent, of sulphur. When we 
gas men take out that sulphur in a merchantable form (and 
some of us will yet find out how to do it), then by what name 
will we be known ? Will it be gas men. sulphur extractors, tar 
and coke distillers, managers of sulphate works, or shall we be 
known as manufacturers of some one of the coal tar dyes that 
our friend Page names by the hundred? When these and 
other forms of impurities become a source of revenue — and they 
surely will in the near future — what then will be the selling 
price of good 16-candle gas? If it is not given away, it will be 
sold at a nominal sum — less than $1 per thousand cubic feet." 

Indeed, the evidence is all around us that the feeling is gen- 
eral and widespread, that in the near future we will see the 
entire cost of manufacturing gas repaid by the sale of residuals. 
It is stated that the Paris Gas Company have already suc- 
ceeded in recouping themselves for the cost of manufacturing 
their gas by the sale of residuals ; and we hear that some of 
the English companies derive from this source a revenue equal 
to 70 per cent, of the cost of their coal. 

But this movement has already left the realm of theory and 
entered the domain of fact. Mr. Young, of Clippens, is now 
erecting works capable of distilling 350 tons of shale per day, for 
the purpose of producing heating gas and ammonia ; and we 
find in the " Journal of Gas Lighting," of September 12, 1882, the 
statement that Messrs. R. Damster & Sons, of Elland, York, Eng- 
land, are now erecting works for the carbonization of 100 tons 
of small coal daily, to begin with, for the purpose of obtaining 
tar and ammonia, which will be fully treated in the works. 
The gas will in this case be the residual product, and will not 
be prepared for sale, but will be tfsed for heating the retorts. 
It is further stated that the contemplated establishment will 
cost .£24,000, and that the engineers in charge are confident that 
the enterprise will be entirely successful. 
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It may now be asked. What about the new process of making 
water gas that we expect to hear about? To which I answer: 
The chief characteristic of the new process is the simultaneous 
production of excellent heating gas, ammonia, and carbonates of 
soda, and that the process is so wide and radical an innovation 
upon established usages and precedents that, for the sake of 
obtaining a fair consideration for what 1 have to propose, I have 
deemed it a safe, prudent, and wise course to dilate to some 
extent upon the subject of residuals, and to endeavor to impress 
upon you their great importance, hoping thereby to convince you 
that, if I am crazy uj>on the subject, there is method in my mad- 
ness, and that I am at least in good company ; for I have, as I 
have shown, the indorsement and support of some of the best and 
brightest intellects in the profession. 

After many years of trial, the manufacture of water gas has 
been brought to a high state of perfection, but it is still detective 
in two very important particulars. 

In the first place, it cannot l)e denied that the very percentage 
of carbonic oxide which it contains is at least very objectionable, 
not only on account of the well known poisonous qualities of this 
gas, but also on account of its injurious effect upon luminous 
flames ; it being well known that gas lights in which this gas is 
largely prevalent are easily blown out, to which cause many of 
the deaths occurring through the inhalation of this gas are 
attributed by some. Besides this, no residuals are produced in 
the manufacture of water gas ; and it must be admitted that thi^ 
is a most serious drawback at a period when gas engineers the 
world over are expectantly looking for the coming of the good 
time when they can recover most, if not all, of tlie cost of manu- 
facturing their gas by the sale of the residuals produced in the 
process. 

The process of manufacturing water ^as which I am about to 
introduce to you completely remedies these defects, by producing 
a water gas free from carbonic oxide, and at the same time 
residuals sufficient to repay the entire cost of manufacturing and 
distributing the gas twice over. 

I shall now describe as briefly as 1 consistently can mj^ process 
of making water gas, and at j;he same time producing ammonia 
and bi-carbonate of soda. # 

Let us first take a brief review of the state of the gas nu^nufac- 
ture at present. First, we have the gas men who w*. uld gladly 
convert the carbonic oxide in their gas into carbonic acid, which 
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they conld easily do without loss of volume, if it were not for the 
large volume of carbonic acid whidi they would be compelled to 
remove by lime, and which would consequently be a curse to 
them. They endeavor, consequently, to manufacture, as a basis 
for an illuminating gas, a water gRS consisting as far as possible 
of hydrogen and carbonic oxide, and containing as small a per- 
centage of carbonic acid as possible. 

Next we have the manufacturing chemists who make cyanide 
of potassium and ammonia and who produce in the process 
immense volumes of carbonic oxide, carbonic acid, and hydrogen, 
and, for the most part, let these gases escape from tlieir furnaces; 
and yet the gas men, as I have just stated, are erecting expensive 
works and expending large sums of money for the purpose of 
conducting a process the main object of which is to produce these 
waste gases of the manufacturing chemists. 

And, again, we have the soda manufacturers, at least those of 
them who use the ammonia soda process, and whose number is 
constantly on the increase, who go to great expense to manufacture 
the carbonic acid which is the curse of the gas men, and which 
the chemists throw away ; they at the same time buy ammonia 
from the gas men. 

It will be readily seen how intimately these three industries 
are interlinked with and allied to each other, and how ridiculous 
it is that each of them should be throwing away as a nusiance 
just what the others are going to great trouble and expense to get ; 
and I have no doubt that you will be greatly surprised to learn 
that the carbonic alone which may be produced in the water gas 
manufacture may be made to pay much more than the entire cost 
of making and distributing the gas, leaving the gas itself free, and 
with it many hundreds weight of ammonia for every ton of coal 
used. 

I propose to produce, by a simple and continuous process, a 
water gas consisting of nearly pure hydrogen, and, simultaneousl}' 
with it, large quantities of ammonia and bicarbonate of soda, the 
carl>onic acid evolved in the process being combined in the latter 
salt, and becoming the most valuable product which I have, 
instead of being a curse as at present. 

First. I make a cheap heating gas through the action of steam 
and air on incandescent carbon. This gas will contain so large 
a percentage of nitrogen as to be untit for illuminating purposes. 
I call it ** generator gas.*' 
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Second. I convert into ammonia tbe nitrogen of the generator 
gas produced in the first part of the process, or at least tiie 
greater part of it. 

Third. I convert into carbonic acid all tlie carlionic oxide 
produced in the process, and replace it by an equal volume of 
pure hydrogen. 

Fourth. I remove the carbonic acid from the gas bj meaoB 
of the ammonia produced in the second part of the process, 
producing bicarbonate of ammonia. 

Fifth. I decompose the bicarl)onate of ammonia formed in the 
fourth part of the process by means of chloride of sodium 
(common salt), producing chloride of ammonia and bicarbonate 
of soda. 

I shall now describe each of the above five processes in detail, 
showing as I go its connection with those which have preceded it 
and those which are to follow. 

In June, 1878, there appeared in the '* American Gas Light 
Journal " the report of a lecture upon a new method of produc- 
ing cheap heating gas for domestic and manufacturing purposes, 
delivered before the British Society of Arts by Mr. S. W. Davies, 
and the statements made were so very startling as to attract my 
attention strongly. 

This gas was said to be obtained by the action of steam and 
air upon incandescent carbon contained in a close chamber or 
cupola, the action of which was continuous instead of being 
intermittent, as the ordinary process of making water gas is. 
The composition of the gas produced was about as follows : 

Carbonic oxide 22.6 per cent. 

Hydrogen 10. " 

Light Carburetted hydrogen 4.9 **- 

Carbonic acid 4.5 *' 

Nitrogen 58 



100.0 per cent. 

Mr. Davies' estimate was that ten pounds of anthracite coal 
were capable of producing 1,000 cubic feet of this gas, which 
would be at the rate of 224,000 cubic feet to the ton. 

From some things which had come to my knowledge I was 
disposed to regard the above statements as considerably exag- 
gerated. I could not help feeling, however, that if the yield of 
gas was anything like it was represented to be, and the nitro- 
gen, or at least a very large percentage of it, could be elimin- 
ated from it, it would be the cheapest basis for an illuminating 
gas that the world had ever seen. 
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I paid little attention to the matter, however, until 1879, when 
a series of articles upon generator furnaces appeared in the 
"Journal of Gas Lighting," ftom which they were reprinted in the 
" American Gas Light Journal." These articles gave the results 
of a series of experiments which had been conducted during a 
period of more than two years by a committee of the German 
Gaslight Association ; and the statements which they contained 
appeared deserving of the most inaplicit confidence, their cor- 
rectness being vouched for by Grohn, Bunte, Schiele and 
Schilling, all engineers of the very highest standing. 

These experiments showed that under suitable conditions an 
average result of one cubic meter of generator gas might be 
produced from 0.145 of a kilogramme of coke, or at the rate of 
248,505 cubic feet of gas from one ton ; its average composition 
being about as follows : 

Hydrogen 13 . 70 per cent. 

Carbonic acid 10 33 

Carbonic oxide 17.33 «• 

Nitrogen 58.64 

100.00 

A reference to the diagram at a will show the formation of 
this generator gas, it being seen that the oxygen of the steam 
and air is set free and combined with the carbon to form car- 
bonic oxide and carbonic acid, while the hydrogen of the steam 
and the nitrogen of the air are respectively set free. 

It may not oe amiss to state here the means by which I have 
arrived at the weight of coke and the products derived from it, 
as shown in the diagram. 

Taking the German experiments as the basis of my calcula- 
tions and dividing the 248,505 cubic feet of gas produced from 
a ton of coke, according to its component parts, I find the fol- 
lowing results : 

Hydrogen 13.70 per cent.= 34,045 cubic feet, and weighing 180 lbs. 

CarboDic acid 10.33 •• =25,670 *• *• 3,013 •« 

Carbonic oxide 17 33 " =43,105 •' '* 3,198 •• 

Nitrogen 58.64 «• =145,685 •' •• 10,854* 

100.00 per cent=248,505 cubic feet, and weighing 17,245 lbs. 

Taking now the weight of nitrogen produced, 10,854 lbs., I 
find, by a simple calculation, 10,854X12-14=9,303 lbs. as the 
height of carbon which would be required for the complete 
conversion of this amount of nitrogen into cyanogen, and adding 
to this the weight of the coke already consumed in making the 
generator gas, I have 2,2404-9,803=11,5^3 lbs.= 5,153 tons of 
coke or carbon used in the entire process. 



lu order to find the entire product derived from one ton 1 
now divide the entire weight of coke used, as well as the quan- 
tities and weights of the generator gas produced, and of its 
component gases, by 5,153 as a common divisor, and in this 
way arrive at the products given in the diagram, viz., 436 lbs. 
of coke used for making generator gas, and 1,804 lbs. used in 
converting the resulting nitrogen into cyanogen, &c. 

In the case of the German, as well as of the English experi- 
ments heretofore mentioned, the large percentage of nitit^n 
present in the gas would evidently render it unfit for use for 
illuminating purposes; but, at the same time, it became 
obvious in both cases, that if this nitrogen could be removed, 
it would afford an extremely cheap basis for an illuminating gas. 

Up to this time, like many of you I presume, I had paid but 
little attention to nitrogen or its compounds, and indeed felt no 
interest in it, looking upon it as an inert, unmanageable gas, 
which had little affinity for anything, and was of little account 
at least so far as gas making was concerned. 

I continued to think over the matter, and the more I reflected 
upon it the more I became convinced of the great value of any 
process by which I ceuld eliminate nitrogen from generator gas 
produced by the action of air and steam upon incandescent 
carbon . 

I commenced to study up the nitrogen question with a will, 
and for the next eighteen months devoted all my spare time to 
ascertaining the best means for eliminating it from generator 
gas. I rummaged the libraries for information, hunting up 
such old records and papers as I thought would assist me, and 
searching, often for weeks at a time, through the technical and 
scientific periodicals and the proceedings of learned societiefl» 
in the hope of finding something that would throw light upon 
the subject. 

I was rewarded, since I found much more than I hoped for 
when I started out — but nothing connected ; all I found con- 
sisted of mere fragments of intelligence and records of half 
tried and forgotten experiments scattered here and there 
through the patent and scientific records of the past forty years. 
The results of my searches, however, were to convince me that 
the only practicable plan of eliminating nitrogen from the gas 
was to convert it into ammonia. Well, as I have alreadj « 
stated, the second step in my process is to convert the nitrogoi 
of the generator gas into ammonia. 

When I started out to convert my nitrogen into ammonia^ I 
had just a general idea of how to go about it. From tiba 



127 

Sfcnthorities which I had consulted I made up my mind that the 
task was quite feasible ; but, beyond a few general statements, 
[ could find nothing to assist me for a long time, nor could I 
learn that ammonia had ever been produced upon a practical 
scale from the combination of atmospheric nitrogen with 
hydrogen. 

I learned from " Wurtz's Dictionaire de Chimie," p. 484, that 
" nitrogen does not combine directly with hydrogen, but that it 
can unite itself with carbon at a red heat in the presence of an 
alkali or alkaline carbonate, and that it is a cyanide which is 
produced in this case." And again, p. 1171, that " the greater 
part of the cyanides — in a dry state — with the exception of 
those of mercury and copper, are pretty stable, and may be 
submitted to a red heat without decomposition, but in the 
presence of a little water produce carbonates and ammonia." 

Again, p. 1075, that " when passed over carbonate of potas- 
sium heated to redness, cyanogen produces cyanide and cyanate 
of potassium ; when the cooled mass is disolved in water, the 
latter salt becomes converted into alkaline carbonates and 
ammonia." 

And again, p. 1084, that " cyanide of potassium is formed 
when a current of gaseous nitrogen is passed over the hydrate 
or the carbonate of potash heated to a red heat." 

From Wurtz, and other authorities which is needless to quote 
here, I satisfied myself upon several points — 

1st. That ammonia cannot be produced, at least upon a 
practical scale, by the direct synthesis of its elements hydrogen 
and nitrogen. 

2d. That there is no difficulty whatever in evolving ammonia 
from cyanogen and its compounds. 

3d, That alkaline cyanides are easily formed at high tem- 
peratures by the combination of hydrogen and carbon with an 
alkali or alkaline earth. 

4th. That while a very high temperature is required for the 
production of alkaline cyanides, these same cyanides may be 
decomposed by steam at a temperature of 600^ F., with the 
production of ammonia. 

5th. That the ammonia so formed at a temperature of 600^ 
is decomposed at a red heat, and that consequently the range 
of temperature between the points of formation and decompo- 
sition is extremely narrow. 

I was confirmed in my conclusions as to the formation of 
cyanides by Sir Robert Kane, who says : '* Cyanogen may, 
however, be formed abundantly, and in a simple manner, by 
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bringing its elements together at a high temperature in contact 
with substances with which it may unit'e itself. When any 
organic substance containing nitrogen is calcined with potasa 
the nascent carbon and nitrogen unite, and cyanide of potas- 
sium is formed." And by Watts, who tells us (" Chemistry," 
vol. II., p. 203,) " that cyanides can be formed by passmg 
atmospheric nitrogen over carbon impregnated with potash, has 
been sufficiently proved by several experiments, especially 
those of Havens and Bunsen (p. 198) ; and it has also been 
found possible to carry out this mode of formation on a manu- 
facturing scale. 

*' Possoz and Boissiere first established a manufactory for 
this purpose at Grenelle, near Paris, in 1845, but subsequentiy j 
transferred their operations to Newcastle, England, where fuel 
could be obtained at a much smaller cost Tneir process, im- < 
proved by BramweQ, of Newcastle, consisted in passing a i 
current of air for ten hours over charcoal powder saturated 
with carbonate of potassium, and contained in wide earthen 
cylinders placed in an upright position. 

"The factorvr was in operation for two yeara, during which it 

Sroduced 1,000 kilogrammes (about a ton) of yellow prussiate 
aily. It was, however, not found to work profitably, and was 
ultimately abandoned, chiefly, it appears, on account of the 
large expenditure of fuel, and because the cylinders i retorts), 
whether of fire-clay or iron, were unable to stand the intense 
heat to which they were exposed." 

Here was really something encouraging. Not only was the 
process of munufacturing ammonia by combination of its ele- 
ments theoretically practicable, but I here found, upon the 
most indubitable authority, that cyanide of potassium, a reoog- : 
nized source of ammonia, had actually been manufactured upon 
a practical scale for a lengthened period, as I subseqaentlj 
found confirmed by a paper read by M. Possoz himself before 
the French Academy of Science. (See '* Bulletin de la Societe 
de I'Encouragement, and Comptes Rendus," for 1848.) I 
searched also for the French patents under which MM. Possoz 
and Boissiere started their (operations in France, and was 
agreeably surprised to find in them more solid information 
upon the subject of manufacturing ammonia from atmospheric 
nitrogen than I had been able to derive from every other 
source combined ; ho much so that further investigation, as well 
as my own subsecjuent experiments, more than warrant me in 
pointing t^> these patents as a most reliable source of iiifonna- 
tion upon the subje(;t of man ufac taring ammonia from atmoa- 
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pheric nitrogen. They are No. 9,536, issued to MM. Possoz and 
Boissiere on December 24, 1843, and No. 1,183, issued to M. 
Possoz on October 1, 1845, and deserve the closest study and 
attention from any person interested in the subject either of 
manufacturing ammonia in the process of making water gas, as 
I propose to do, or of increasing the yield of ammonia in the 
process of manufacturing coal gas. 

I have so far dwelt at length upon the various steps through 
which, without any previous knowledge upon the subject, I 
gradually studied out and formulated for myself a process for 
converting the nitrogen in the generator gas, produced in the 
first part of my process, into ammonia, partly with the idea 
that a plain statement such as I have made, and the references 
which I have given, would be of assistance to those who wish 
to investigate the subject for themselves, and partly with a 
view of satisfying you that what I have done in this matter has 
been the result of quiet and patient investigation. 

I am disposed to dwell upon the method of converting nitro- 
gen into ammonia for the reason that this is the only part of 
my process which is at all strange to you, for the " American 
Gaslight Journal " has familiarized you all with the remaining 

Earts thereof, and also for the furtl&er reason that this is the 
eystone of the whole process, and that consequently it is of 
importance that you should fully comprehend it. Indeed, the 
process of converting free nitrogen into ammonia, as I propose, 
is not by any means so strange or new as many of you would 
suppose, for it is merely a repetition upon a larger scale of the 
process by which all the ammonia produced in the manufacture 
of coal gas is obtained, with this difference, that where, even 
under the best conditions, you accidentally produce about 25 
pounds of sulphate of ammonia from a ton of coal, I derive 
from the same ton of coal, and by the identical reactions which 
take place within your retorts, two hundred times as much. 

It is well established tliat bituminous coal does not contain am- 
monia already formed, but that it does contain tlie elements of 
cyanogen and also of ammonia — a ton of coal usually containing 
from 50 to 75 pounds of nitrogen and a few pounds of alkalies, 
magnesia, lime, soda and potash. So much has been ascertained, 
although it is not well known in what shape exactly the nitrogen 
is combined in the coal. Si> that we have in the gas retort all 
the elements required for the production of cyanogen, the carbon, 
the nitrogen, and the alkali, all contained in the coal itself. And 
further, we have in the watery vapor which is continually given 
off during distillation, steam for the decomposition of the cyano- 
gen and the formation of ammonia. 

17 
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Is not this jiiet the same as I do, except that instead of trust- 
ing to the 50 or 60 pounds of nitrogen and the few pounds of 
alkali contained in the coal for the production of ammonia, I fur- 
nish to and bring into intimate contact with the coal all the nitro- 
gen and alkali necessary for its complete conversion into cyano- 
gen, and which I afterward decompose by steam, with the pr/)- 
duction of ammonia? 

Have you formed any idea of the quantity of ammonia that 
may be evolved out of the cyanogen produced from the carbon in 
one ton of coal, assuming the latter to be about 1,800 pounds? 
Why, about 2,500 pounds of ammoniacal gas, equivalent to the 
production of 9,705 pounds of commercial sulphate of ammonia. 
And it is only necessary to study, and to endeavor to reproduce 
as nearly as possible the reaction which takes place within your 
retorts to obtain a very large percentage of this. I do not pre- 
tend to tell you that you can get it all, i)ut I have reason to be- 
lieve that by good management it is possible to get at least one- 
third of it ; and I need not tell you that if you get even the tenth 
or twentieth part of it you then have a big thing. 

You may now tell me that this is all very well in theory, but 
that it is impossible to put it into practice. Have we not the most 
incontrovertible evidence that during a period of more thau 
two years Mr. Bramwell successfully manufactured cyanide of 
potassium upon a large scale in England ? And as evidence of the 
growing hold which the idea of producing ammonia by the syn- 
thesis of its elements has taken upon men's minds, have we not 
the fact, as already stated, that Mr. Young, of Clippens, has already 
succeeded in raising his yield of ammonia from 25 to 76 pounds 
per ton of coal, and is even now making im])rovement8 by which 
he expects to raise his yield to 1 12 ixmnds of ammonia and 50,000 
cubic feet of water gas to the ton of coal. Nor does it look 
altogether like theory that Messrs. R, Dempster & Sons are even 
now erecting, at a cost of not less than £24,000, works in which 
ammonia will be the manufacture and gas the bye-product. Nor 
does it look mere theory to me that 1 Jiave repeatedly tried the 
thing myself in a small and imperfect apparatus, where it was 
absolutely impossible to produce a sufficiently high heat or to 
maintain suitable conditions, and that I have repeatedly taken 
generator gas containing 60 j)er cent, of nitrogen, and after pass- 
ing it through a small retort, have found this nitrogen reduced to 
less than 20 per cent. 
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Is it anything more wonderful that ammonia should be pro- 
duced by the synthesis of its elements than that beef fat should 
be chemically changed into butter, or that grape sugar should 
be artificially produced ? Is it any more wonderful than the 
telephone? And yet any person who would have dared ten 
years ago even to hint that it was possible to converse with a 
friend twenty miles away would have been laughed at as an 
idiot. And, for all that, some how or other all these things 
have come to pass, and are now such old stories that even the 
children have ceased to wonder at them. 

One thing is certain : the foremost men in the profession un- 
hesitatingly declare that the day is not far distant when gas 
wiil be the residual product. The idea is daily growing and 
taking a stronger hold on men's minds ; and the experience of 
the world is that, whenever the leading men in any business or 
profession have unanimously fixed their minds upon a certain 
objective point, then some of them are sure to reach it within 
a little while. And never in the history of gas-lighting have 
men's minds been directed more earnestly than they are now to 
the best means of obtaining an increased yield of ammonia. 

In this respect it may be well worth our while to consider 
whether it would not pay those of you who are engaged in the 
manufacture of coal gas to follow the lead of your En^sh 
brethren, and to endeavor, as they are doing, to increase your 
yield of ammonia according to the system of Mr. Young, whose 
efforts in this direction have been attended with the most un- 
qualified success; which may be well believed when we are 
assured, upon excellent authority, that the ammonia produced, 
even in the best conducted works, ranges from one-sixth to one- 
tenth of what may be obtained from the nitrogen contained in 
the coal, on which subject Lunge, injhis late work on the distilla- 
tion of coal tar and ammoniacal liquor, states, upon the author- 
ity of Dr. C. Maymoth Tidy, and also, I think, of the late Dr. 
Letheby, that the nitrogen contained in various samples of coal 
examined by him was capable of producing from 142 to 22<i 
gallons of ammoniacal liquor of 4 degrees Twaddle per ton of 
coal, whereas, instead of this possible yield, rarely more than 
45 gallons of gas liquor, of 4 degrees Twaddle, is obtained per 
ton of coal — usually 25, in Ijondon only 13 gallons. 

The reactions by which cyanogen is produced, and is after- 
ward converted into ammonia with the production of additional 
volumes of carbonic acid and hydrogen, are shown upon the 
diagram by the letters d, e, i, u, p, «,/, //, and g. 
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I should here state that before proceeding to the third part 
of my process, which involves the subjection of the gas to such 
a heat as would be destructive to my ammonia — this gas being 
decomposed and resolved into its elements at a red heat — ^I 
pass the gas through suitable condensers and scrubbers, in the 
latter of which my ammonia combines with the carbonic acid 
in the gas to form soluble carbonates of ammonia, which 
escape from the scrubbers as ammoniacal liquor. 

The third part of my process relates to the conversion of the 
carbonic oxide in the gas into carbonic acid, with the liberation 
of a volume of hydrogen equal to that of the carbonic oxide 
removed. 

I effect this by causing the carbonic oxide to decompose in- 
candescent steam, which it readily does, combining with the 
oxygen of the steam to form carbonic acid, and liberating its 
hydrogen ; the volumes of the carbonic acid produced, and of 
the liberated hydrogen, being in all cases each equal to that of the 
carbonic oxide removed ; so that it will be perceived that there 
is no loss of gas in the process, but on the contrary a large 
increase, the carbonic oxide bein^ replaced by an equal volume 
of hydrogen, and at the same time converted into a similar 
quantity of carbonic acid. There is nothing new or experi- 
mental in all this, for it was all done at Narbonne, in France, 
as far back as 1854, when Fayes succeeded in constructing an 
apparatus in which water gas practically free from carbonic 
oxide was made upon a practical scale for several years. (See 
historical notice of lighting by water gas in " La Genie Indus- 
triel," Vol. EL, p. 148. See also Vol. XVII., p. 1,) where you 
will find the following analysis of the water gas produced at 
Narbonne : 

Watery vapor 3 per cent. 

Carbonic acid 3 * * 

Carbonic oxide 2 •* 

Carbnretted hydrogen 1 * ' 

Hydrogen '. 89 

Loss 2 
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Verver's analysis states the composition of the Narbonne 
water gas to have been as follows : 

Watery vapor 1 . 02 per cent . 

Carbonic acid 50 

Carbonic oxide 3.54 

Light carbnretted hydrogen 38 

Hydrogen 94.08 

Nitrogen 12 

Loss 36 






100.00 
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For a full report on this gas see " Journal fur Gasbeleuch- 
tung " for 1859, page 372, and 1861, page 90. 

Indeed, it is well known that the manufacturers of water gas 
would gladly avail themselves of the process just described of 
removing all the carbonic oxide from tneir gas and replacing it 
by an equal volume of pure hj'drogen, were it not for the enor- 
mous quantity of carbonic oxide produced, and which they 
would subsequently be compelled to absorb by lime, the great 
expense of which naturally deters them. 

Just imagine the quantity of lime required for the absorp- 
tion of the carbonic acid produced by the complete combustion 
of one ton of carbon. 2240 X 22 -r- 6 = 8,213 pounds, which, 
multiplied by 8.52, gives 69,973 cubic feet of carbonic acid as 
the product of the perfect combustion of one ton of carbon. 

Now, a pound of lime cannot absorb more than 6 cubic feet 
of carbonic acid, and consequently we have 69,974 Hr 6 = 11,662 
pounds of lime as the quantity required for the complete 
absorption of the carbonic acid produced by the perfect com- 
bustion of one ton of carbon, which is manifestly too much of 
a good thing. 

While there is nothing new or experimental in the simple con- 
version of carbonic oxide into carbonic acid, with the liberation 
of an equal volume of hydrogen, there is most decided novelty in 
the process of first making ammonia with which to remove the 
enormous volume of carbonic acid produced in the process, and 
in subsequently converting the latter into a valuable product, as 
will be presently seen. 

The reaction whereby the carbonic oxide of the gas is converted 
into carbonic acid, with the liberation of an equal volume of hy- 
drogen, is shown upon the diagram by the letter n. 

The fourth part of my process relates to the purification of the 
gas from carbonic acid by means of the ammonia produced in the 
process itself — the ammonia and carbonic acid being caused to 
combine and to form soluble carbonates of ammonia. 

There is little necessity for me to say to you that there is 
nothing new in absorbing carbonic acid by means of ammoniacal 
liquor, for this is well bnewn to gas men, the principle of the pro- 
cess being that, when a gaseous mixture containing ammonia and 
carbonic acid is caused to pass in a cool state through wet scrub- 
bers, these gases combine, the ammonia being compelled to al)8orb 
a double equivalent of carbonic acid, so that there is no diflBculty 
in relieving gas from this impurity by means of ammonia when 
even a half equivalent of the latter gas is present, and even very 
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much less than this quantity may be made to serve for the com- 
plete purification of the gas from carbonic acid, by having re- 
course to the well known principle of regenerating or recovering 
the ammonia at the end of the process, which may be easily 
eflFected by boiling the chloride produced in the fifth and last part 
of the process with milk of lime, as practiced in the ammonia-soda 
process, where the same ammonia, less five per cent, loss each 
time, is used over and over again all the while. 

On the subject of ammoniacal purification of gas, I would refer 
you to the "American Gas Light Journal" Vol. XVIL, pages24 
and 118, and Vol. XX VII., page 175. Also see page 178, same 
volume, where Mr Livesey uses these words: '* The great thing 
to be desired is more ammonia." And again, same page, where 
Mr. Hunt says: "There is nothing really new in Messrs. Wallace 
and Glaus' process in regard to.the carbonic acid, but simply with 
regard to the supply of ammonia — there was the dificulty." And 
agam, on page 179 you will find Mr. Livesey saying : '* There 
was the fact that they had not nearly enough ammonia to purify 
the gas." 

So you see that there is nothing very strange or experimental in 
my proposition to purify my gas from carbonic acid by means of 
ammonia, and that the great novelty consists in providing am- 
monia enough to do the work. 

The purification of the gas from carbonic acid by means of the 
ammonia in the gas itself, with tlie formation of bicarbonate of 
ammonia, is shown upon the diagran) by the letters^/, ^, and L 

It may be observed, at the same time, that the carbonic acid 
which enters into combination with ammonia, as shown at^* and 
k^ is insuflScient for the conversion of the entire ammonia into 
bicarbonate, and that the additional volume of carbonic acid pro- 
duced from the carbonic oxide, as shown upon the diagram at w, 
not only supplies this deficiency as shown at t, but in addition 
thereto, leaves an excess ot 1,778 pounds of carbonic acid to be 
afterward treated by regenerated ammonia, as already described. 

The fifth part of my process consists of the decomposition of 
the bicarbonate of ammonia produced in the fourth part of the 
process, by means of chloride of sodium (common salt), with the 
production of chloride of ammonia and bicarbonate of soda. 

It cannot be said that there is anything new or experimental 
in this, as it is nothing more or less than the ammonia-soda pro- 
cess, which is now so well known, and which is carried on most 
successfully, upon a large scale, in many places in Belgium and 
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England. (See Lunge, on "The Manufacture of Sulphuric Add 
and Alkalies," Vol. III." p. 33.) There you will find that, in 
1878, M. Solvay, a Belgian nianutacturer, i)roduced 60,000 tons 
ol soda of a superior quality by this process. Also, if you will 
refer to the Report (part 1., p. 180) for 1880, of the Iron and 
Steel Institute, you will find that the same Solvay finds his busi- 
ness of making soda by this process so very profitable that he can 
afibrd to transport ammoniacal liquor 300 miles by rail for use in 
the manufacture of soda. In addition to purchasing ammoniacal 
liquor for use in the soda manufacture and hauling it 300 miles 
over railways, M. Solvay manufactures carbonic acid for use in 
the process; and, on account of the difliculty ot procuring ammo- 
nia at a reasonable price, is now, as I am informed, beginning to 
manufacture it himself. 

The most attractive feature of the soda-ammonia process, as 
used in conjunction with mine, is that so far from finding my 
carbonic acid a curse and a source of expense, 1, by this means, 
convert it into the most valuable pioduct I have, inasmuch as I 
am thereby enabled to transform two pounds of rock salt, worth 
less than one cent, into one pound of bicarbonate of soda worth 
five cents, an operation which, owing to the great quantities pro- 
duced will of itself more than repay the entire cost of making 
and distributing the gas, leaving the ammonia and gas itself free. 

The reaction which takes place between the bicarbonate of 
ammonia and the chloride of sodium, as just described, are shown 
upon the diagram by the letters ^, r, I and ??a. 

I have shown upon the diagram the weight and volume of the 
various products capable of being obtained as ultimate results 
from tiie perfect conversion of the mateiial used, basing my cal- 
culations upon the well known equivalents of the various bodies 
involved in the reactions produced. 

It must not be supposed from this that I believe myself, or 
would have you believe, that the results as given, or anything lik® 
them, can be obtained in practice; but the ultimate results of per- 
fect reaction in the several parts, and of tlie perfect conversi^^ 
and utilization of one ton of coal and 8,554 lbs. of rock salt, asc^^' 
culated from the chemical equivalents of these bodies, would t)© 
as follows: 

85.472 cubic feet of hydrogen, worth 25 cents S21. - ^* 

15,289 lbs . bicarb . soda, worth, 5 cents 763 • ^ 

7,647 lbs. chloride of ammonia, worth 5 cents 382 - ^ 

$1,167 - ^ 
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These figures may well startle and astonish you as I confess 
they startled and astonished me when I first attempted to formu- 
late the chemical reactions of the process, as shown upon the dia- 
gram, and to calculate the results and products ; but as I have 
already said I have no expectation, nor is there the slightest hope 
that these results, or anything like them, can ever be attained in 
practice. There is, however, excellent reason to suppose that at 
least one-third, perhaps one-half, of the ultimate results can be 
reached in time ; for the experience of the world proves that 
whenever men become convinced that a valuable prize is within 
the possibilities they find some means of obtaining it. 

It will be perceived that in estimating the ultimate results of 
one ton of coal or coke I have made no allowance whatever for 
the fuel used in the producing reactions which require that 
large volumes of gas should be heated and cooled twice over 
and, in addition thereto, that great quantities of ammoniacal 
products should be crystallized from their solutions by heat. 

It is proposed to use the generator gas itself for fuel, and I 
think that naif of this will be a liberal allowance for that pur- 
pose, which would reduce the products obtained to one-halt the 
above quantities, so that we would have, as the product of one 
ton of coal or coke and 4,277 lbs. of coarse salt, the following 
products : 

42,736 cubic ft. of hydrogen, at 25 cents per 1,000 $10.68 

7,644 lbs. bicarb, soda, at 5 cents per lb 382.20 

3,823 lbs. chloride of ammonia, at 5 cents per lb 191 . 15 

$584.03 

You may now with justice ask — what reason have you for the 
faith that is in you when you tell us that there is excellent 
ground for hope to suppose that certainly one-third, and pos- 
sibly one-half of these enormous products can be obtained ^t 
the cost of one ton of coal and 4,277 lbs. of coarse salt, plus 
the cost of labor ? 

Careful investigation of the methods pursued in former times 
to produce ammonia from atmospheric nitrogen leads irresist- 
ibly to the conclusion that they were wasteful and extravagant, 
for the first efforts in this direction were confined altogether to 
the practice of producing the required reactions by the appli- 
cation of heat to close retorts containing the material operated 
on. We learn, however, from M. Possoz, that all attempts in 
this direction were failures. To use his own words : 

" In order to heat the entire mass (of carbon and alkali) to 
the point necessary to the production of cyanogen, it became 

18 
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necessary to heat the retort externally to such a point that in 
a little while it became full of holes or cracks, or otherwise 
useless ; and, finally, in practice it was found impossible to 
heat uniformly a mass the center of which was always cooler 
than the sides, for the white heat had to traverse not only the 
thickness of the wall of the retort, but moreover the thickness 
of the alkalized carbon between the sides and the center, so 
that in order to obtain the proper heat in the interior it was 
necessary to regulate the introduction of alkalized carbon to 
the retort very carefully (he used a vertical retort and con- 
tinuous feed) because ii the quantity introduced was too great 
in proportion to the heat very little cyanogen was got." 

He found also that it took fifteen days to get a working heat 
upon his retorts, and that they frequently gave out in a week 
or two. 

Moreover he used gas in a cold state, for he further says, " I 
was obliged to force through this mass (of incandescent carbon 
and alkali) a current of gas the temperature of which was 
always much less than that necessary for the production of 
alkaline cyanides, and the interior of the mass, that it cost so 
much trouble to heat, was thereby being continually cooled." 

You will easily perceive that the cause of failure here was in 
the attempt to heat a dense mass of fine carbon and alkali con- 
tained in a vertical retort, where it had eveiy chance to pack 
itself, by external heat, and at the same time force a large 
volume of cold nitrogen gas through it ; moreover, the retorts 
soon became leaky, and consequently, owing to the high pressure 
used for the purpose of forcing the gas through the dense mass 
of carbon and alkali in the retort, a gi'eat part of the gas pass- 
ing through it was lost. 

it will be seen that the failure here was altogether owing to 
defects in the construction and management of the retorts used, 
and not at all to anything in the process itself. 

M. Possoz soon removed these (iifficulties, at least in a mea*^' 
ure, by heating the nitrogenous gases destined for the prodn-^" 
tion of the cyanogen to incandescence before admitting th^^ 
to the furnace. He found such good results from the chaLB^^® 
that he soon learned to place his chief reliance upon the h& ^^ 
ing effect of the incandescent nitrogenous gas passing throxM^^^ 
the furnace for the production of cyanides, and to expect br^^^ 
the external fires little more than the retention of heat in ^i^ 
retort and tire-bricks around it. 

This was the principle of heating adopted by Mr. Bramv^M 
of Newcastle, who, as has already been said, made a ton of 
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cyanide of potaBsinm daily for a period of more than two years. 
The business, as before stated, was found not to be profitable, 
and was finally abandoned. It must, however, be remembered 
in this connection tliat he threw away all his carbonic acid and 
heating gases. 

It is strange that with all this experience upon record, and 
easily accessible to any person who would take the trouble to 
hunt it up, out of more than twenty English patents that I have 
consulted for the manufacture of ammonia all but two are 
based upon the principle of external firing, abandoned so long 
ago by Possoz, and that these two are the only ones which have 
hitherto given the slightest promise of succ«*,ssful development. 

The wonderful state of perfection to whi<ih the system of 
superheating gases has been brought, in consequence of the 
introduction of the Siemens and other heating furnaces, and the 
equally wonderful results obtained in the combustion of pulver- 
ized fuel, and in the system of converting it into heating gas by 
means of superheated steam, as first introduced by Crutchett in 
1866, and since brought to a high state of development by 
Strong, Dwight and others, appears to me to afford the true solu- 
tion of the difficulties which have attended the earliest attempts 
to produce ammonia artificially from atmospheric nitrogen. 

You are all aware that in what is known as the strong system 
of making water gas steam is raised to a most intense temper- 
ature, by being caused to pass through a cupola containing a retic- 
ulated mass of fire-brick, previously raised to a white heat, and 
that the steam being tlins raised to a high temperature, in 
passing through and in contact with the heated bricks, is caused 
to meet a falling shower of coal dust, which is automatically and 
continuously fed into the cupola, the effect of which is that the 
coal dust instantaneously, I should almost say explosively, decom- 
poses the steam, producing carbonic oxide, carbonic acid, and 
free hydrogen. Experience proves that the gasification of the 
coal dust is much more perfect than when lump coals is used, and 
further, that it proceeds with three times the rapidity. The same 
principle is also successfnllj applied to the desulphurization of 
gold and silver ores. 

A little reflection will show what a perfect analogy there is 
between the oxidation of pulverized coal by the oxygen of incan- 
descent steam and the cyaTiization of pulverized coal and alkali 
by the nitrogen in incandescent nitrogenous gas, and that the 
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kijrstcui which has been applied with euch marked snccesB in the 
manufacture of gas should produce equally good results in the 
production of cyanogen and alkaline cyanides. 

Upon this head there is excellent reason to believe that the 
splendid results produced by the gasification of pulverized fuel 
by incandescent steam are but a tithe of what may be expected 
from the application of the same principle to the manufacture of 
alkaline cyanides as a step in the manufacture of ammonia. 

As far as I have been able to inform myself, the greatest diffi- 
culty experienced by Bramwell was the caking or solidification 
of the mixed coal and alkali in his furnaces ; and indeed my own 
experience has satisfied me that, under the ordinary conditions of 
practical work, it would be impossible to operate successfully 
upon a mixture of lump coal and alkali in an upright cupola 
or retort for the production of cyanogen ; for when tlie alkali 
used is lime or salt, or a mixture of both, which, for economical 
reasons, will be found most suitable, it will settle down into the 
lower part of the furnace and actually choke it up, a defect which 
Bramwell attempted to remedy by surrounding his cupola with 
slots through which he could breakup the compact mass within it 

As to the alkali best adapted to the production of ammonia 
and heating gas, I am satisfied that lime mixed with a little salt 
or slaked with a strong solution of salt will be found by fai* the 
most economical, and equally as effective as any other. It is true ^ 
that nearly all the authorities upon the manufacture of cyanides 
from atmospheric nitrogen point to potash as the most suitable 
alkali for the purpose. But it must be remembered that, in all 
the former experiments in this direction, the object was the pro- 
duction of ferrocyanide of potassii.m, the reason of which was ^ 
not that potassiam was more suited for the production of cyan- 
ides than some of the other alkalies, but tliat most of the cyanides 
are very unstable and decompose very rapidly, while, on the 
contrary, ferrocyanide of potassium is ver}' stable, on which 
account it has been looked upon as a most desirable combination 
in which to fix nitrogen. 

[ fear that I have already trespassed too much upon your 
vuluable time, and feel that I owe you an apology therefor ; but 
having devoted much time and experiment to the investigation 
of a process which, in many of its aspects, is entirely new, and 
the principles of which are in the closest union and accord with 
the ideas of the most advanced thinkers of the profession, I hav© 
been induced to enter into particulars perhaps more fully th»* 
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¥H8 actually necessary, bat not more so than is due to the import- 
ince of a subject which appears to engross a very large share of 
ittention, especially in view of the competition of electricity and 
3etroleam — chiefly the latter, and of the enormously increased 
consumption of gas which would be sure to follow such a mai*ked 
'eduction in the selling price as the adoption ot this process 
ivould lead to. 

If, however, I have succeeded in du*ecting your thoughts into 
i new channel the attention which you have given me will, I 
liope, not be altogether devoid of fruit ; for a germ, even of 
3rror, which is started into life frequently ripens into a rich and 
abundant harvest of truth and progress. 

in the hope, then, that my effort may not be altogether 
unprofitable to you, and thanking you for your kind attention, I 
would close by asking for a calm consideration of the statements 
which I have made, and by again reminding you, in the words of 
Mr. Clegg, that '' He is a bold man who, at the present day, 
condemns a new thing without very deliberate consideration, and 
he is an imprudent one if he accepts for truth anything that is 
advanced in favor of a new thing without the same precaution." 

DISCUSSION. 

The President — I have no doubt that a majority of our mem- 
bers have followed Mr. Fogarty through his very comprehensive 
description of his new process; but if there are any gentlemen 
present who do not clearly comprehend it in its details, Mr. 
Fogarty will answer any questions which may be propounded. 

Mr. Harbison — I have been very greatly interested in the able 
paper which has been read, but not fully comprehending all the 
points raised by Mr. Fogarty, I desire to inquire of him where 
this new process is in practical operation, in order that I may see 
it. I consider this a matter of very great importance. Thus far I 
have not given very much attention to the manufacture of ammo- 
nia and common salt, beoause I trusted to my friend, Wood, in the 
neighborhood, to supply me. I would like to know where I can 
see the results which Mr. Fogarty describes. 

Mr. Fogarty — It has not yet been tried upon a practical scale, 
but it is about to be tested. Arrangements are now being made 
for the purpose of testing it upon a practical scale. It has, 
however, been examined by some of the best chemists in the 
country. 

Mr. Harbison — May I inquire where it has been tested V 
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Mr. Fogarty — (Jome to me at any time after the fneetiBg, and 
I will tell you all aliout it. 

Mr. flarbiboiL — I desire a statement for general information. 
Where is it l^eing tested ? 

Mr. Fogarty — It is being tested in Baltimore. 

Mr. Harbison — I was in hopes we wonld find out from the 
paper just what wc could get for these residual products, and 
what it would cost to manufacture the gas by the process 
descril>ed by Mr. Fogarty. I do not understand him to give any 
definite figures, or else I have overlooked them in tlie reading. 

Mr. Fogarty — [ gave the figures as to the results of the whole 
process, and as to the material used — ^that is to say, one ton of 
coal and 4,277 pounds of common salt. 

Mr. Harbison — How much per thousand will the gas cost in 
thft holder V 

Mr. Fogarty — I figured up the values and gave the detailed 
results ; and anybody can figure the rest for hiniself. 

Mr. Harbison — You do not state exactly how much it will ooet 
per thousand. 

Mr. Fogarty — No ; not fully. I think the labor would be 
about twice what it is in the ordinary water gas process. Prob- 
ably the labor would be 7 cents per thousand. I find the ulti- 
mate result, which is all I have attempted to give here, to be: 
From one ton of coal or coke and 4,277 pounds of coarse salt, 
42,736 cubic feet of hydrogen gas, worth 25 cents per thousand, 
which would be $10.68. 

The President — Mr. Harbison desires to get at the cost of 
placing 1,000 cubic feet of hydrogen gas in the holder. 

Mr. Fogarty — I cannot state that distinctly. 1 have calculated 
the ultimate products of the reactions of one ton of coal. I can- 
not state, without having tried the whole thing on a practieil. 
H<;ale, to what extent these products can be realized in practice; 
but this is the ultimate product. 

ilr. llnr\Atiifii — (Jan Mr. Fogarty give us any idea whether we 
bhali !><; abl*- Uf H'fC this process in practical operation at any time 
diJiijj;^ i\n: n*txi twclvij months'? Or will he l>e able to tell ma 
yu'di ti'/i/j t)jj>. lirnc wliat the cost will be? 

Mr. lo'/'^riy IVolialily within three months. 

Mr. lUrlyJ^/n 1liut is ({uite important to those who are 
i<-iii'yJ<;Jiijjr tljirir woiUa. 

Mf J'o^i^Hv l'to\fti\i\y it will be in full working onler imidi 
o1 \Iji*u: mv/;U^<. 'l\it*. ilii!iii'i;tical product would be: Fi 
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:on of coal and 4,277 pounds of coarse salt (which wonld be 
kvorth about $40) $584 worth of products. There is nothing 
more certain than that that amount of material can be evolved 
from a ton of carbon, and in the reaction which follows it ; and 
t is equally certain that whenever men make up their minds that 
here is that much there the^* will probably find a way of getting 
1 good share of it. If they can succeed in getting one-sixth 
[>art of it they will get a good thing. 

Mr. Forstall — Can you give us any idea as to what the cost of 
the plant would be ? 

Mr. Fogarty — Not yet ; but ^so far as the cost of the gas 
making is concerned, it would be but very little more expensive 
than the plant of the present water gas. The ammonium-soda 
process, which wnll follow it, is not so expensive. It is not an 
expensive plant, because the greater part of the apparatus is 
composed of wooden tanks lined with metal. 

Mr. Forstall — Bnt you have no idea what capital outlay would 
be required to make a million feet of gas ? 

Mr. Fogarty — ^No ; I have not got at that yet. 

Mr. Forstall — I understood you to say that the cost of your 
gas would be about 75 cents less than nothing. That would be 
an answer to Mr. Harbison's question. 

Mr. Fogarty — That is what I believe — that it will be 75 cents 
per thousand feet less than nothing. 

Mr. Harbison — That will enable me to sell gas at a very low 
figure and still pay respectable dividends to my stockholders ; 
and we would be very sure in that case of having the moral sym- 
pathy of every consumer in Hartford. [Laughter.] 

The President — There are present with us to-day two distin- 
guished engineers — one distinguished as possessing an intimate 
knowledge of the uses and value of hydrogen gas for heating 
purposes, and the other mainly distinguished because of his 
knowledge of the value of residual products. 1 refer to Messrs. 
Goodwin and Page. These two gentlemen would probably be 
"^ble to extract from this subject the information which the mem- 
bers are so desirous of obtaining in detail, as to the cost and 
practical results of the new process. 

Mv. Goodwin — This seems to be so clearly a case ot residual 
^I'oducts that it is quite out of my line of investigation ; but 
Mr. Page can discuss that subject with you, and can give you, 
doubtless, all the information you desire. 
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Mr. Harhi[!ion — I will cheerfully resign the further crosft-exftmi* 
nation of Mr. Fo^arty in favor of the senior counsel, Mr. Page. 

Mr. Page — I was about to ask Mr. Fogarty one or two ques- 
tions. It seems that one of the chief results of this new 
process is the bicarbonate of ammonia by the soda-ammonium 

Srocess. I presume that, with all the informatioD which Mr. 
'ogarty has shown us he posesses upon this subject he is also 
aware of the fact that the Solvays hold a patent for the soda- 
ammonium process in the United States. I had an interview 
with them at their residence in Brussels, about three montlis 
ago. They confirmed what I had learned before from Mr. 
Cogswell, of Syracuse (whom my friend Mr. Wood knows inti- 
mately), that works are being constructed at Syracuse for the 
making of soda by the soda-ammonium process ; but I am very 
sure, ftom my knowledge of the matter, that it would be impos- 
sible for this company, or any other, to upset their patents. A 
convention of chemical manufacturers was held, while I was in 
England, to discuss the imminent peril which their trade was 
experiencing from these newer and cheaper processes of making 
soda. It was admitted that the cheapness with which it could 
be produced by the use of ammonia was such that, unless they 
jBomd find some cheaper way than that which has brought so 
much of profit to Newcastle, Glasgow, and other manufacturing 
centres, the manufacture of soda would be lost to them. 
But, thus far, no chemist has devised any cheaper way of pro- 
ducing soda. I am sure that gas managers will be glaa to 
learn that the manufacture has been fairly inaugurated on this 
side of the water. As yet we cannot compete with Newcastle 
and Glasgow ; but we have reason to believe that in the near 
futu]'e the gas industry will furnish the means by which a suc- 
cessful competition may be carried on. Possibly our friend 
Mr. Fogarty, who is able to produce such enormous quantities 
of ammonia, will find a cheaper process for obtaining it than 
from the ammoniacal liqiior. It is a pertinent fact to bring 
forward in connection with the paper which has just been read, 
and as illustrating the value of the process which has been 
shown, that the Solvays inform me they are transporting 
ammoniacal li(juor from Holland to Marseilles in tank cars, 
and are using it in their process for making a cheaper alkali. 
That demand has advanced, to some extent, the value of 
ammoniacal liquor on the Continent; and the increase has 
been very considerable in England, Ireland, and Scotlaa^ 
during the past year, because of the other purposes for whidi 
it is used — mainly the making of sulphate of ammonia for fo^" 
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tilizing purposes. A demand exists for every pound which can 
be produced. Yet here in the United States perhaps not over 
30 gas companies, out of 700 or 800, received an^'thing for their 
ammoniacal liquor. Even our friend Mr. Pratt, of Jamaica 
Plain, would be able to reduce his gas below $2.50 if he util- 
ized his ammoniacal liquor, converting it, as he could economi- 
cally with his present carbonization, into sulphate of ammonia, 
and realizing at its present average price (4^ cents per pound), 
for 25 pounds out oi each ton of coal, something in the neigh- 
borhood of $2,000 per annum. Were he to do this he would 
have a still stronger claim upon the moral "support of the 
community." [Laughter.] But I must not occupy more of 
your time. I wish I had the scientific knowledge to which your 
President has so complimentarily referred, so as to be able to 
understand fully the process which has been presented by Mr. 
Fogarty. I can only urge upon every one caroonizing even 500 
tons of coal per annum the great importance of saving the 
ammoniacal liquor and making it valuable by proper concen- 
tration. I could read you many interesting extracts from their 
annual reports, showing the advance in the amount received 
for the ammoniacal liquor and the sulphate of ammonia by 
scores of English, Scotch, and Irish gas companies — many of 
them being able to buy their coal with the money received from 
their residuals. With the fading away of the guano deposits, 
and the higher price of other sources of ammonia, it must be 
obtained from the ammoniacal liquor produced by carbonizing 
bituminous coal, as the water or naphtha gas processes cannot 
produce it. 

Mr. Fogarty — Have you ever looked over Henning & Dyer's 
patents ? 

Mr. Page — I do not think I have. 

Mr. Fogarty — I can show you that the Solvays have no claim 
whatever to the soda-ammonia process. It is free to all. The 
process was first developed and patented in England in 1838, 
by Henning & Dyer and Grey and Harris, and had been suc- 
cessfully tried by several manufacturers long before the Messrs. 
Solvay dreamed of it, while Solvay's patent was taken out in 
1863. Tuerk, and also Schloesing and RoUand had taken out 
patents as early as 1854. Works had been started near Paris in 
1855, imder Schloesing and EoUand's patent, and Mickles carried 
on the manufacture of soda under Tuerk' s patent, improved by 
him at the works of Lorraine, from 1865 to 1867, about wliicli 
time Solvay took it up. Solvay has an absolute claim upon 
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rHrlain improved methods of carrying it out; that is alL The 
proroHH itnolf is free to all. I have the patents here, and yon 
an^ \vohM)nie to see them if you wish. 

M r. Pagti I f that process were open to the public, the wealthy 
(*hoiiii('al alkali manufacturers of Newcastle and Glasgow would 
have mlo])ted it hmg ago. 

Mr. Fogarty - It may be that the Solvays have a right to the 
most improved i)rocesses and methods of carrying out the 
proivHs; but the process itself is absolutely open, as I can 
prove to you. [ do not say anything that I cannot give chapter 
and vorst* (or. 

Mr. (h't^tMiough I wish to ask Mr. Fogarty as to the workiM 
of a matt«M* of detail which I do not undei'stand. I noticed 
that ho says iu his pa]>er, as to the sectmd part of the process, 
that ho proposes to pass the gas from the generator through a 
Siomons sunc^rheater, heated to as high a temperature as can 
Ih^ praotioaliy done, by the combustion of a part of the gene- 
rator gas itself. Do you mean to burn a part of the gas in the 
chan\ber and lieat the i^st of it at the same time? 

Mr. Fogarty I mean that the superheater is double, and 
that while \ou are heating one side of it by the combustion of 
jvavt \*f y\Mir gtMUM'ator gas. another piu'tion of the same gas is 
Iviiv^ sutvrheated iu the other side of the generator, the opera- 
tivMis v^f K*th sides of which are revenged from time to time. 

Mw luveuouvih Pv» \ou burn half of it'? 

Mv l\>*;avt\ I evivct that it will take half of the generator 
>;;^> tv* vlo tb.o wv^vk. 

Mv. luvouv^Uiil'. I'av. \o;i ;^>^ the other half unconsunied 
tV.'.\^\V^h the ^x^new-itov ' 

\^:^ v.\otu*t^ v^t Mv H,'%vV:>.'v. :■.:-. :.:.^i.k> •: :iie Association 
NWiv touvietvvi ;n* Mr. V\v^>i:v :.v !.;> ..^rv hilly prepared and 
x\v,v.;^^vV,o*.':v,\c d;sxU>sw, .^: :V.;' v.-:v* yr,«.r^^>> :: manufacturing 
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company, the namber of years the same is to continue, the 
Tillage, town, or city in which it is proposed to supply and dis- 
tribute illuminating gas, construct, maintain, and operate the 
works, the amount of the capital stock of the company, and the 
number of shares of which said capital stock shall consist, and 
the names and places of residence of thirteen directors of the 
company, all of whom shall be residents of this State, and two- 
lihirds, at least, of whom shall be residents in the particular place 
where the works are to be erected, who shall manage its affairs 
for the first year and until others are chosen in their places; 
each subscriber to such articles of association shall subscribe 
thereto his name, place of residence, and the number of shares of 
stock he agrees to take in said company, on compliance with the 
provisions of the next section, (Such articles of association shall 
be filed in the oflBce of the Secretary of State, who shall indorse 
thereon the day they are filed, and record the same in a book to 
be provided by him for that purpose; and upon tendering the 
said articles to the Secretary of State to be filed, the persons 
who have so subscribed such articles of association, and all per- 
sons who shall become stockholders in such company, shall be 
a corporation by the name specified in such articles of associa- 
tion. 

2. That such articles of association shall not be filed and 
recorded in the oflSce of the Secretary of State until at least one- 
half the amount of the entire capital stock is subscribed thereto, 
and twenty per centum paid thereon, in good faith, and in cash, 
to the directors natned in said articles of association, nor until 
there is indorsed thereon, or annexed thereto, an affidavit, made 
by at least seven of the directors named in said articles, that 
the amount of stock required by this section has been in good 
faith subscribed, and twehty per centum paid in cash thereon, as 
aforesaid, and that it is intended in good faith to erect gas works 
and manufacture and sell gas to the city, village or town, as 
specified in the articles of association, which affidavit shall be 
i"ocorded with the articles of association as aforesaid. 

3, That a copy of any article of association filed and recorded 
Ti pursuance of this act, or of the record thereof, with a copy of 
tHe affidavit aforesaid indorsed thereon or annexed thereto, and 
-ertitied to be a copy by the Secretary of this State, shall be 
presumptive evidence of the incorporation of such company, and 
oi*the facts therein stated. 
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4. That when such articles of association and affidavit are filed 
and recorded in the office of the Secretary of State, the directors 
named in such articles of association may, in case the whole of 
the capital stock is not before subscribed, continue to receive sub- 
scriptions until the whole capital stock is subscribed. The capi- 
tal stock of any corporation organized under this act shall not 
be less than five thousand dollars for every one thousand of the 
population of the village, town or city in which it is proposed to 
erect the works or to lay pipes in order to supply said village, town 
or city with illuminating gas, the number of the population to be 
taken from the latest census of the population, whether the same 
was made by the general or State government. At the time of 
STibscribing, every subscriber shall pay to the directors twenty 
per centum on the amount subscribed by him, in money, and no 
subscriptions shall be received or taken without such payment. 

6. That there shall be a board of thirteen directors of every 
corporation formed under this act, to manage its affairs; said 
directors shall be chosen annually by a majority of the votes of 
the stockholders voting at such election, in such manner as may 
be prescribed in the by-laws of the corporation, and they may 
and shall continue to be directors until others are elected in their 
places. In the election of directors each stockholder shall be 
entitled to one vote for each share of stock held by him; vacan- 
cies in the board of directors shall be filled in such manner as 
shall be prescribed by the by-laws of the corporation ; tlie in- 
spectors of the first election of directors shall be appointed by 
the board of directors named in the articles of association. No 
person shall be a director imless he shall be a stockholder, own- 
ing stock absolutely in his own right, and qualified to vote for 
directors at the election at which he shall be chosen. At every 
election of directors the books and papers of such company shall 
be exhibited to the meetings provided a. majority of the stock- 
holders present shall require it. 

6. That the directors shall appoint one of their number presi- 
dent, they may also ap[)oint a treasurer and secretary, and suet 
other officers atid agents as shall be presci-ibed by the by-laws, 
and shall establish and fix such salaries to them and to the 
president as to said boai-d of directors shall appear proper. 

7. That the directors may require the subscribers to the 
capital stock of the company to pay the amount by them respect 
tively subscribed, in such manner and in such instalments ^ 
they may deem proper. If any stockholder shall neglect to p*/ 
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any instalment as required by a resolution of the board of 
directors, the said board shall be authorized to declare his stock, 
and all previous payments thereon, forfeited for the use of the 
company, but they shall not declare it so forfeited until they 
shall have caused a notice in w ritinsj to be served on him pierson- 
ally, or by depositing the same in the post oflBce, properly 
directed to him at the post office nearest his usual place of 
residence, stating that he is required to make such payments at 
the time and place specified in said notice ; and that if he fails 
to make the same his stock and all previous payments thereon 
will be forfeited for the use of the company, which notice shall 
be served as aforesaid, at least thirty days previous to the day on 
which such payment is required to be made, provided^ that if 
said company shall not declare such stock forfeited, tlien such 
neglecting stockholder shall be individually liable to said com- 
pany for the amount unpaid upon the stock so held by him, until 
the whole amount of the capital stock so held by him shall have 
been paid to the company, 

8. That the stock of every company formed under this act 
shall be deemed personal estate, and be transferable in the 
manner prescribed by the by-laws of the company, but no shares 
shall be transferable until all previous calls thereon shall have 
been fully paid in. 

9. That in case the capital stock of any company formed under 
tbig act is found to be insufficient, in the erection of the works 
«nd the operating of the same, such company may with the con- 
currence of two-thirds in amount of all its stockholders, increase 
^ts capital stock from time to time, to any amount required for 
^he purpose of constructing, maintaining and operating its gas 
^orks. Such increase may be sanctioned by a vote in person or 
^y proxy, of two-thirds in amount of all the stockholders of the 
company, at a meeting of such stockholders called by the direc- 
tors of the company for that purpose, by a notice in writing to 
^aiih stockholder, to be served on him personally, or by deposit- 
^^g the same, properly folded and directed to him, at the post 
ottice nearest his usual place of residence, at least twenty days 
pHor to such meeting; such notice must state the time and place 
^** the meeting, and its object, and the amount to which it is 
pt'oposed to increase the capital stock. The proceedings of such 
ineeting must be entered on the minutes of the proceedings of the 
company ; and, thereupon, the capital stock of the company may 
be increased to the amount sanctioned by a vote of two-thirds in 
amount of all the stockholders of the company as aforesaid. 
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10. That any company organized under this act shall be a body 
politic and corporate, in fact and in name, by the name stated in 
the articles of association, and by that name have succession, 
and shall be capable of suing and being sued in any court of law 
or equity in this State, and they and their successors may have 
a common seal, and may make and alter the same at pleasure, 
and they shall, by their corporate name, be capable in law of 
purchasing, holding and conveying any real and personal estate 
whatever, which may be iiecessary to enable the said company to 
carry on the operations named in said articles of association, but 
shall not mortgage the same or give any lieu thereon. 

11. That all the stockholders incorporated under this act shall 
be severally, individually liable to the creditors of the company 
in which they are stockliolders, to an amount equal to the amount 
of stocks held by them respectively, for all debts and contracts 
made by such company, until the whole amount of capital stock 
fixed and limited by such company shall have been paid in, and a 
certificate thereof shall have been made and recorded as pre- 
scribed in the following section, and the capital stock so fixed and 
limited shall all be paid in, one-half thereof in one year and the 
other half within eighteen months from the incorporation of said 
company, or such corporation shall be dissolved. 

•12. That the president and a majority of the directors, within 
thirty days after the payment of the last instalment of the cap 
ital stock so fixed and limited by the company, shall make a 
certificate stating the amount of the capital so fixed and paid 
in, which certificate shall be signed and sworn to by the presi- 
dent and a majority of the directors, and they shall, within the 
said thirty days, file the same in the office of the county clerk 
of the county wherein the business of the said company is 
carried on. 

13. That every such company shall make a report annually, 
within twenty days from the first day of Janiiary, which shall be 
published in some newspaper published in the city, village or 
town where the business of said company is carried on, of the 
amount of capital and of the proportion actually paid in, and 
the amount of its existing debt, which report shall be signed by 
the president and a majority of the directors, verified by the 
oath of the president and secretary of the company, and if any 
company organized under this act shall fail so to do. all the 
directors of the company failing so to do shall be jointly and 
severally liable for all the debts of the company then existing, 
and for all that shall be contracted before such report shall bi 
made. 
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14. That if the directors of any such company shall declare 
BtTid pay any dividend when the company is insolvent, or any div- 
idend the payment of which yrould render it insolvent, or which 
wonld reduce the amount of their capital, they sliall be jointly 
and severally liable for all the debts of the company- then exist- 
ing, and for all that shall be thereafter contracted, so long as 
they shall respectively continue in office, provided^ that if any of 
the directors shall at any time before the time tixed for the pay- 
ment of such dividend object thereto, and shall, within thirty 
days thereafter, file a certificate of their objection in writing 
with the clerk of the company and with the clerk of the county, 
they shall be exempt from such liability. 

15. That if any certificate report made or public notice given 
by the officers of any such company, in pursuance of the provi- 
sions of this act, shall be false in any material representatiiyu, all 
the officers who shall have signed the same, knowing it to be 
false, shall be jointly and severally liable for all the debts of the 
said company, contracted while they are stockholders or officers 
thereof. 

16. That the stockholders of any company organized under the 
provisions of this act, shall be jointly and severally individually 
liable for debts that may be due and owing to all their laborers, 
servants and apprentices for services performed for such 
corporation. 

17. That any corporation formed under this act shall have full 
power to manufacture and sell and to furnish such quantities of 
illaminating gas as may be required in the eity, town or village 
where the same shall be located for lighting the streets and pub- 
lic and private buildings, and such corporation shall have power 
to lay conductors for conducting gas through the streets, lanes, 
alleys and squares in such city, village or town, having first ob- 
tained the written consent of the municipal authorities of such 
city, village or town, and under such regulations as they may 
prescribe. 

18. That the quality ot ojas supplied by any company organized 
under this ac^ shall be, with respect to its illuminating power, 
such as to produce from an English parliamentary standard 
Argand burner, known as the London burner for sixteen candle 
gas, consuming five cubic feet of gas an hour, a light equal in in- 
tensity to the light produced by not less tlian fourteen sperm 
candles of six to the pound, each burning one hundred and 
twenty grains an hour j and such gas sbalJ, with respect to its 
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purity, be so far free from sulphuretted hydrogen that it shall not 
discolor paper imbued with acetate of lead, when these tests are 
exposed to a current of gas issuing for thirty seconds, under a 
pressure of live tenths of water. 

19. That the meters used by any company organized under this 
act shall register accurately the quantity of gas passing through 
them and shall register the quantity of gas passing through them 
in cubic feet, so that the number of cubic feet of gas consumed 
can be easily ascertained by the consumer of such gas ; and no 
meter shall be usedHhat may confuse or deceive the consumer as 
to the number of cubic feet of gas he has consumed, or as to the 
price he pays for the same, per thousand cubic feet, and it shall 
not be lawful for any company organized under this act to charge 
rent on its meters. 

20. That whenever any corporation formed under this act, 
or their servants, agents or workmen shall dig or sink any trencli 
for laying any new mains or pipes for the conveyance of gas or 
other apparatus, near to whicli any pipe belonging to any water 
or gas company, owned either by the public or private individuals, 
for conveying water or gas, or any branch or service pipe for the 
supply of water or gas to any dwelling house or buildings, shall 
be laid, such gas company, their servants, agents or workmen, 
shall give twenty-four hours previous notice thereof, in writing, 
to the president or chief clerk or secretary or engineer of snch 
water or gas company, owned either by the public or private in- 
dividuals, such notice to be delivered to the principal office of 
the company, between the hours of ten in the morning and four 
in the afternoon, and shall under the inspection of the president 
or chief clerk, secretary or engineer, or such agent as may \ye ap- 
pointed for the time being, of such water or gas company, pro- 
tect and secure every such water or gas pipe from any injury, 
and shall also repair any damage that shall be done to such pipe, 
and in default of repairing such damage, the gas company bhall, 
for each such default, forfeit and pay to the secretary for the 
time being, of such water or gas company, for the use of snch 
water or gas company, any sum not exceeding twenty-five dollars, 
and also the costs and expenses which shall have been incurred 
by the said water or gas company in protecting or securing any 
such water or gas pipe, or in repairing or making good any injury 
that may have been done thereto by the means aforesaid, sncb 
costs and expenses to be ascertained by any justice, and to b« 
recovered in the same manner as any expenses or penalty und©^ 
this act may be recovered. 
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. 21. That all pipes that may be laid by an}^ corporation formed 
inder this act, for the conveyance of gas, shall be laid at the 
greatest practicable distance from the nearest part of any pipe 
Dhere laid down by or by order of any water or gas company, 
[Dwned by the public or private individuals, for the conveyance of 
water or ^as, and shall be laid at a horizontal distance of four 
feet at least from the nearest part of any such water or gas pipe, 
unless in cases where it shall be unavoidably necessary to lay the 
L;as pipe across or nearer to any water or gas pipe, in which case 
the said gas pipe shall be laid under the said water or gas pipe, 
at the greatest practicable distance therefrom, this distance in no 
ease to be less than twelve inches, and shall form therewith a 
right angle, or as near thereto as the situation will admit, and in 
no case sliall any pipe be laid, or apparatus used that will interfere 
in any way either with the present or future supply pipes of any 
water or gas company, or that may interfere with or increase the 
sxpense of replacing, removing or repairing the supply pipes or 
apparatus of any water or gas company, provided^ that all gas 
Light companies now in operation shall have the same rights and 
privileges of laving their mains and pipes, and making and sup- 
plying gas, that their present charters and contracts now give 
Lhem. 

22. That any company organized under this act, that is to sup- 
ply any city, town or village that is already supplied with gas, 
Ehall, within one year after their articles of association have been 
endorsed by the Secretary of State, as provided for in the first 
section of this act, lay not less than five miles of main pipe, and 
furnish, upon application, to those residing on the streets, lanes 
or alleys in which the said main pipes may be laid, a full supply 
of gas, and after the expiration of said year, said company shall, 
witliin one hundred and twetity days after a written application 
lias been received from any person or persons residing on any 
ot the streets, lanes or alleys of the city, t4)wn or village to be 
supplied by said company, extend their main pipes so as to reach 
and supply said person or persons WMth gas, and the said com- 
pany shall supply such person or persons with gas, in order 
tliat all may enjoy the benefits ot competition, ^ro'^zV^rf, that no 
company organized under this act shall be com[)elled to lay more 
thaii three hundred lineal feet of pipe for each and every person 
making a written application for gas. 

2B. That any company, association, person or persons, 'violat- 
ing or neglecting to comply with any of the provisions of the 
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jSrst or second sectionfi of this act, shall be liable to a penalty of 
two hundred and fifty dollars for each and every offence, to be 
sued for and recovered in the name of the State of New-Jersey, 
one half of which tine, when recovered, shall be paid to the in- 
former, and the other half into the county treasury, where the 
action shall be tried and conviction had. 

24. That the act entitled '' An Act to authorize the establish- 
ment and to prescribe the duties of corporations for manufacturing 
and selling ^as in any of the cities and towns of this State," 
approved March twenty-seventh, eighteen hundred and seventy- 
four, be and the same is hereby repealed. 

25. That no exclusive privilege lieretofore granted in the 
charter of any company to construct and operate a gas works, 
shall hereafter continue to be, or be construed to remain exclu- 
sive, and that no like franchise hereafter granted shall be or be 
construed to be exclusive, unless in such grant heretofore made or 
hereafter to be made, it be so expressly provided ; all corpuratious 
organized under this act shall be subject to all general laws 
now or hereafter to be passed regulating gas companies and 
their operations. 

26. That this act shall be deemed a public act and shall 
take effect immediately, and the legislature may alter, amend 
and repeal the same, but such repeal or alterations shall not 
affect any corporations heretofore organized, unless the act 
making such repeal or alteration shall so expressly declare. 

[Eevised Statutes of New Jersey, page 1341, 1877.] 

GAS COMrANlES. 

A supplement to an act entitled "An Act to authorize the for- 
mation of gashght corporations and regulate the same,'' 
approved April twenty-first, one thousand eight hundred and 
seventy-six. 

Approved March 8, 1877. 

1. That the eighteenth section of the aot to which this is a 
supplement, which reads as foilows, (vide ante, p. 462), be and 
the same hereby is amended so as to read as follows : 

That the quality of gas supplied by any company organized 
under this act shall be, with respect to its illuminating powers. 
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such as to produce fit'om an English parliamentary standard 
Argand burner, known as the London burner for sixteen candle 
gas, consuming five cubic feet of gas an hour, a light equal in 
intensity to the light produced by not less than fourteen sperm 
candles of six to the pound, each burning one hundred and 
twenty grains an hour ; and such gas shall, with respect to its 
purity, be so far free from sulphuretted hydrogen that it shall 
not discolor paper imbued with acetate of lead, when these tests 
are exposed to a current of gas, issuing for thirty seconds, under 
a pressure of five-tenths of water ; and shall not contain more 
than one per centum of carbonic acid gas, nor more than two per 
centum of carbonic oxide gas, nor more than ten per centum of 
hydrogen gas, under a penalty of one hundred dollars a day for 
each and every day that the gas supplied is not in accordance 
with the requirements of this act, to be sued for and recovered, 
with costs of suit, on complaint, in any court of competent juris- 
diction. The one-half of such penalty to be paid into the treas- 
ury and for the use of the town or city where the works of such 
company are located, the other half to the complainant. 



[Laws of New Jersey, 1878, page 173, chap. 109.] 

An Act to enable gaslight companies incorporated under the 
laws of this State to increase their bonded indebtedness. 

1. Be it enacted, by the Senate and General Assembly of 
the State of New Jereey, that whenever it may be necessary for 
any gaslight company incorporated under the laws of this State 
to increase their bonded indebtedness, for the purpose of increas- 
ing their business, or for any other purpose, then and in that case 
the said corporation, by a majority vote of its board of directors, 
after having obtained the consent of a n^HJority of the stockholders 
representing at least sixty (60) per cent, of the capital stock, be 
and they are hereby authorized to increase said bonded indebted- 
ness to any amount not exceeding two-thirds of the amount of 
the capital stock of said company, the said increase as aforesaid 
to be governed by the law and pursued under the mode directed 
by the act of incoporation of such gaslight company. 

2. And be it enacted, That this act shall take eflfect imme- 
diately. 

Approved March 27, 1878. 
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[Laws of New Jersey, 1879, p. 206, chap. 120.] 

A supplement to tlie act entitled " An Act to authorize the 
formation of gaslight corporations and regulate the same," 
approved, April twenty-first, one thousand eight hundred 
and seventy-six. 

1. Be it enacted by the Senate and General Assembly of the 
State of New Jersey, That it shall not be lawful for any gaslight 
corporation to refuse to furnish or supj^ly gas to or for any 
building or premises, by reason of a gas bill remaining unpaid by 
any previous occupant of said building or premises ; provided, 
the person or persons applying for gas shall not be in arrears to 
the said gaslight corporation for gas previously furnished to or 
for said building or premises, or furnished to or for any other 
building or premises. 

2. And be it enacted. That this Act shall take effect imme- 
diately. 

Approved, March 14, 1879. 

[Laws of New Jersey, 1879, p. 316, chap. 187.] 

A supplement to the act entitled ''An Act to authorize the for- 
mation of gaslight corporations and regulate the same." 

1. Be it enacted hy the Senate and General Assembly of the 
State of New Jersey, Tliat it shall be lawful for any gas 
company now existing, whether by special charter or by organ- 
ization under the act to which this is a supplement, or which may 
hereafter be organized thereunder, and wliich may be at any time 
actually engaged in the manufacture and supply of illuminating 
gas in the city, town or village for the supply of which the same 
\\B.< organized or chartered, to extend its main pipes to any neigh- 
boring city, town or village wherein no gas company already 
exists for the purpose of supplying the same with illuminating 
gas ; provided, the common council, township committee or the 
municipal autliority of such neighboring city, town or village 
shjill grant permission for that purpose. 

2. And be it enacted. That when sucli permission shall be 
granted, the said gas company shall liave the same rights and 
privileges of laying gas mains and the like to and in such neigh- 
boring city, town or village as it has under its original organiza- 
tion in the city, town or village where it was originally located. 

3. And be it enacted. That this Act shall take "effect imme- 
diately. 

Approved, March 14, 1879. 



157 

ASSEMBLY No. 27. STATE OF NEW JEESEY. 

By Mb. Clabk. 
Introduced January 15, 1883 . 

A supplement to an act entitled " An act to authorize tlie 

formation of gaslight corporations and regulate the same," 

approved April twenty-first, one thousand eight hundred and 

seventy-six. 

1. Be it enacted by the Senate and General Assembly of the 

State of New Jersey, that the first section of the act to which 

this is a supplement be amended so as to read as follows : 

1. Be it enacted by the Senate and General Assembly of the 
State of New Jersey, that any number of persons not less than 
three may form a company for the purpose of constructing, 
maintaining and operating gas works, and for that purpose may 
make and sign articles of association in which shall be stated the 
name of the company, the number of years the same is to 
continue, the village, town or citj in which it is proposed to 
supply and distribute illuminating gas, construct, maintain and 
operate the works, the amount of the capital stock of the com- 
pany and the number of shares of which said capital stock shall 
consist, and the names and places of residence of the directors 
of the company, one only of whom need be a resident of this 
State, but he must be a resident in the particular place where the 
works are to be erected, who shall manage its affairs for the first 
year and until others are chosen in their places, each subscriber 
to such articles of association shall subscribe thereto his name, 
place of residence, and the number of shares of stock he agrees 
to take in said company ; on compliance with the provisions of 
the next section such articles shall be tiled in the oflice of the 
Secretary of State, who shall indorse thereon the day they are 
filed and record the same in a book to be provided by him for 
that purpose, and upon tendering such articles to the Secretary 
of State to be filed, the persons who have so subscribed such 
articles of association and all })ersons who shall become stock- 
holders in such company shall be a corporation by the name 
specified in such articles of association. 

2. And be it enacted, That section two of the act to which 
this is a supplement be amended so as to read as follows : 

3. And be it enacted, That such articles of association shall 
not be filed and recorded in the office of the Secretary of State 
until at least one half the entire amount of the capital stock is 
subscribed for, and twenty per centum paid thereon is good 
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faith and in cash to the directors named in said articles of associ- 
ation, nor until tliere is endorsed thereon or annexed thereto, an 
affidavit made bv at least one half in number of the directors 
named in said articles, that the amount of stock required by this 
section has been in good faith subscribed and twenty per centum 
paid in cash thereon sis aforesaid, and that it is intended in good 
faith to erect the gas works and manufacture and sell gas to the 
city, village or town, as specified in the articles of association, 
which affidavit shall be recorded with the articles of association 
as aforesaid. 

3. And be it enacted, That the fourth section of the act to 
which this is a supplement be amended so as to read as follows: 

4. And be it enacted, That when such articles of association 
and affidavit are tiled and recorded in the office of the Secretary 
of State, the directors named in such articles of association may, 
in case the whole of the capital stock is not before subscribed, 
continue to receive subscriptions until the whole capital stock is 
subscribed ; the capital stock of any corporation organized under 
this act shall not be less than one thousand dollars for every 
thousand of the population of the village, town or city in which 
it is proposed to erect the works or lay the pipes in order to 
supply said village, town or city with illuminating gas, the 
number of population to be taken from the latest census of the 
population, whether the same was made by the general or State 
government ; at the time of subscribing, every subscriber shall 
pay to the directors twenty per centum of the amount subscribed 
by him in money, and no subscriptions shall be received or taken 
without such payment; the remainder ef the stock subscribed for, 
or any part thereof, or any stock issued as increased capital 
stock, the directors may issue to the subscriber or his assigns, or 
any ]>urchaser thereof for property necessary for the company's 
business, to the amount of the vahie of such property; stock so 
issued shall be declared and taken to be full paid stock and not 
liable to further call ; but that stock shall have legibly marked 
upon its face the words '' issued for property purchased," and in all 
the company's statements and reports to be published it shall not 
be stated as being issued for cash paid into the company, but shall 
be reported in this respect according to the fact. 

4. And be it enacted. That section live of the act to which 
tliis is a supplement be amended so as to read as follows : 

5. And be it enacted, That there shall be a board of not less 
than three directors of every corporation formed under this act 
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to manage its affairs; such directors shall be chosen annually by 
El majority of the votes of the stock-holders voting: at such election 
in such manner as may be prescribed in the by-laws of the coi'po- 
ration, and they may and shall continue to be directors until 
others are elected in their places; in the election of directors 
each stockholder shall be entitled to one veto for each share of 
stock held by him ; vacancies in the Board of Directors shall 
be filled in such manner as shall be prescribed b}' the by- 
laws of the corporation ; the inspectors of the lirst election of 
directors shall be appointed by the directors named in the articles 
of association ; no person shall be a director unless he shall be a 
stockholder owning stock absolutely in his own right and quali- 
fied to vote for directors at the election at which he shall be 
chosen ; at every election of directors the books and papers of 
such company shall be exhibited to the meeting, provided a 
majority of the stockholders shall require it ; non-resident stock- 
holders may vote. 

• 5. And be it enacted, That section eleven of the act to which 
this is a supplement be amended so as to read as follows : 

11. And be it enacted. That each stockholder shall be liable 
for the company's debts to the amount unpaid in the stock held 
by him until the amount of his stock shall have been paid in in 
full. 

6. And be it enacted, That this act shall take effect imme- 
diately 

SENATE AMENDMENT; ASSEMBLY No, 27, STATE OF NEW JERSEY. 

A further supplement to an act, entitled ''An act to authorize the 
formation of gaslight coporations, and regulate the same," 
approved April twenty-first, one thousand eight hundred 
and seventy -six. 

1. Be it enacted by the Senate and General Assembly of the 
State of New Jersey, That the twenty-second section of the act to 
which this is a supplement be and the same is hereby amended so 
as to read as follows : 

22. And be it enacted, That any company organized under this 
act, that is to supply any city, town or village that is already 
supplied with gas, shall within two years after their articles of 
association have been endorsed by the Secretary of State, as pro- 
vided for in the first section of the act to which this is a supple- 
Daent, lay main gas pipes between the curb stones, in all the 
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streets, lanes or alleys in said city, town or village, as far as the 
main gas pipes of the existing gas company or companies are 
laid, none of said main gas pipes to have an internal diameter of 
less than six inches, when laid in any street or avenue having a 
width between the curb stones of twenty-five feet or over, and no 
main gas pipes to be laid having an internal diameter of lees 
than four inches ; and furnish, upon application, to those resid- 
ing on tlie streets, lanes or alleys in which said main gas pipes 
niiiy be laid, a full supply of gas, in order that all the consumers 
of gas may enjoy the benefits of competition, and if said main 
gas pipes are not so laid as herein provided, such corporation 
shall cease to exist, and may be dissolved and enjoined from the 
exercise of any of its franchises. 

2. And be it enacted. That the eighteenth section of the act to 
which this is a supplement be and the same is hereby amended so 
as to read as follows : 

18. And be it enacted, That the quality of gas supplied by any 
couipany organized imder this act, shall be, with respect to its 
illuminating powers, such as to produce from an English parlia- 
mentary standard argand burner, known as the London burner 
for six teen-can die gas, consuming five cubic feet of gas an hour, 
a light equal in intensity to the light produced by not less t»han 
fourteen sperm candles of six to the pound, each burning 120 
grains an hour ; and 8»uch gas shall, with respect to its purity, be 
so far free from sulphuretted hydrogen that it shall not discolor 
paper imbued with acetate of lead, when these teste are exposed 
to a current of gas, issuing for thirty seconds under a pressure of 
five-tenths of water, and shall not contain more than eight per 
centum of carbonic oxide gas, under a penalty of one hundred 
dollars a day for each and every day that the gas supplied is not 
in accordance with the requirements of this act, to be sued for and 
recovered, with costs of suit, on complaint, in any court of com- 
petent jurisdiction, the one-half of such penalty to be paid into 
the treasury and for the use of the town or city where the works 
of such company are located, the other half to the complainant. 

3. And be it enacted, That the act, entitled 'A supplement to 
an act, entitled 'An act to authorize the formation of gaslight 
corporations, and regulate the same, approved April twenty-first, 
one thousand eight hundred and seventy-six,' approved March 
eighth, one thousand eight hundred and seventy-seven " be and 
the same is hereby repealed. 
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4. And be it enacted, That the fourth section of the act to 
which this is a supplement be and the same is hereby amended 
so as to read as follows : 

4. And be it enacted, That when such articles of association and 
affidavit are filed and recorded in the office of the Secretary of State, 
the directors named in such articles of association mav, in case 
the whole of the capital stock ie not before subscribed, continue 
to receive subscriptions until the whole capital stock is subscribed ; 
the capital stock of any corporation organized under this act shall 
not be less than five thousand dollars for every thousand of the 
population of the village, town or city in which it is proposed to 
erect the works or lay the pipes, in order to supply said village, 
town or city with illuminating gas, the number of population to 
be taken from the latest census of the population, whether the 
sam.e was made by the general or State government. At the 
time of subscribing every subscriber shall pay to the directors 
twenty per centum of tlie amount subscribed by him in money, 
and no subscriptions shall be received or taken without such pay- 
ment ; the remainder of the stock subscribed for, or any part 
thereof, or any stock issued as increased capital stock, the direc- 
tors may issue to the subscriber or his assigns, or any purchaser 
thereof, for property necessary for the company's business, to the 
amount of the value of such property ; stock so issued shall be 
declared and taken to be full paid stock, and not liable to further 
call, but that stock shall have legibly marked upon its face the 
words, ''issued for property purchased," and in all the company's 
statements and reports to be published it shall not be stated as 
being issued for cash paid into the company, but shall be 
reported in this respect according to the fact. 

5. And be it enacted, That this act shall take effect 
immediately. 

Senate, March 22, 1 883. 

This bill having been three times read in the Senate, 

Resolved^ That the same do pass, 

By order of the Senate, 

JOHN J. GARDNER, 

President of the Senate. 
21 
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'iI#>usE OF Assembly, Marcb 22, 1883. 

This bill having been three times read and compared in the 
House of Assembly, 

Hisolved, That the same do pass. 

By order of the House of Assembly, 

THOS. O^CONNOR, 

Speakei' of the House of Assemily. 

The Governor did not approve Assembly Bill No. 27, assign- 
ing the following reason : 

This bill comes to me in such a shape as to create a serious 
doubt as to whether the original bill or the substitute passed the 
Legislature, both being signed by the presiding officers of the 
two Houses. Concurrent testimonv shows that the Senate sub- 
stitute was adopted in the Assembly, but this substitute is not 
properly engrossed, and I therefore have declined to sign it. 

ASSEMBLY, No. 28. STATE OF NEW JERSEY. 

Bt Mb. Clabjle. 
Introduced January 15, 1883. 

An act to repeal an act approved March eighth, one thousand 
eight hundred and seventy-seven, and entitled "A supple- 
ment to an act entitled *An act to authorize the formation of 
gaslight corporations and regulate the same,' approved April 
twenty-tirst, one thousand eight hundred and seventy-six." 

1 . Be it enacted by the Senate and General Assembly of the 
State of New Jersey, That an act approved March eighth, one 
thousand eight hundred and seven ty-eeven, and entitled *'A sup- 
plement to an act entitled 'An act to authorize tl>e formation 
of gaslight corporations and regulate the same,' approved April 
twenty-first, one thousand eight hundred and seventy-six " be and 
the same is hereby repealed. 

2. And be it enacted, That this act shall take effect immedi- 
ately. 



1 



168 

APPENDIX D. PAPER 2. 

[Public Statutes of Massachusetts, 1882, Chap. 61.] 
Of the Inspection of Gas and Gas-Meters. 

Section 1. Appointment of Inspector and Assistant Inspector 
and their terms of office. 

Section 2. Salaries, <&c. 

Section 3. Bonds. 

Section 4. Inspector and Assistant not to be interested in 
manufacture, &c., of gas, &c. 

Section 5. General duties of Inspector and Assistant. 

Section 6. Appointment of Deputy Inspectors. Fees. 

Section 7. Salaries and expenses of Inspector and his Assistant 
to be paid into State Treasury by the gas companies. 

Section 8. Standard measure for gas. 

Section 9. Apparatus and chemicals to be provided. 

Section 10. Gaslight companies and vendors of meters to 
provide test gas-holders and gas-meters, &c. 

Section 11. Meters not to be used unless stamped. 

Section 12. Testing of meters in use. 

Section 13. Gaslight companies to furnish room with photo- 
meter. 

Section 14. Inspection of ^as by photometer. 

Section 15. Officers of gaslight companies may enter premises 
lighted with gas, to examine, &c., meters, &c. 

Section 1.6. Gas company may stop gas when consumer fails 
to pay. 

Section 17. Penalty for injuring meter, &c., preventing its cor- 
rect operation, fraudulently burning gas, &c. 

Section 18. Penalty for unlawfully using gas, &c. 

Section 19. To what companies this chapter applies. 

Section 1. Tiiere shall be an Inspector and an Assistant 
Inspector of gas-meters and of illuminating gas appointed by the 
Governor, with the advice and consent of the Council, and who 
shall be sworn to the faithful discharge of their duties. The 
inspector shall hold office for three years from the time of his 
appointment and until the appointment of his successor, but may 
be remov^ed by the Governor amd Council at their pleasure. 
The Assistant Inspector shall hold office for three years from 
the time of his appointment, unless sooner removed as aforesaid. 
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Sec. 2. The salary of the inspector shall be two thonsand 
dollars a year, which shall include such portion of his office 
rent and expenses as shall not be paid out of the fees as provided 
in section six, and the salary of the assistant inspector shall be 
twelve hundred dollars a year, and the inspector and assistant 
inspector shall be paid in addition to their salaries, all actual 
travelling expenses necessarily incurred by them in the perform- 
ance of their oflScial duties. Said salaries and expenses shall be 
paid out of the Treasury of the Commonwealth, but no larger 
amount shall be so paid out than is actually paid into the treasury 
in the manner hereinafter provided. 

Sec. 3. The Inspector shall give a bond to the Treasurer of 
the Commonwealth in the penal sum of five thousand dollars 
for the faithful discharge of tlie duties of his office, and the 
assistant inspector shall give like bond in the penal sum of two 
thousand dollars. 

Sec. 4. The Inspector and Assistant Inspector shall not in any 
way, directly or indirectly, be interested pecuniarily in the manu- 
facture or sale of illuminating gas, of gas meters, or of any 
article or commodity used by gaslight companies, or used for any 
purpose connected with the consumption of gas or with a gas 
company, and shall not give certificates or written opinions to a 
maker or vendor of any such article or commodity. 

Sec. 5. The Inspector shall have an office in Boston, and shall, 
when required as hereinafter provided, inspect, examine, prove and 
aH(!crtain the accuracy of any and all gas meters to be used for 
measuring the quantity of illuminating gas to be furnished to or 
for the use of any person, and shall seal, stamp, or mark every 
Hui^h meter, when found to be correct, with some suitable device 
wliii'h shall be recorded in the office of the Secretary of the 
(Commonwealth, and with the inspector's name, the date of his 
inHpi»c,tion, and the number of burners which the meter is 
i^uhMilated to supply. He shall also annually, in the month of 
ilamnu'v, report to the General Court the number of meters 
«Mtt|»iH<Uul and se«aled during the preceding year, with such otbei* 
w^tornmtion as he may deem expedient. The assistant inspector 
^Ul^\\^ swuUm' the direction of the inspector, aid him in perforn^" 
m^ \\\i\ iluties of his office. 

H\H'. 0. When the Inspector finds himself unable to attend ^^ 
hifa lUitieri in any city or town, he shall appoint temporarily, ai^^ 
U»r ^\w\\ time as he deems expedient, one or more deputy 
uuiptvU'ih \\( meters for the county in which such city or town ^ 
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situated. Sach deputies sliall be duly sworn, and shall act under 
Ilia direction ; they shall not be connected with or employed by 
any gas company, and shall be subject to the same disabilities as 
are set forth in section four, and from their decisions appeals to 
the inspector may be taken by the gas company or by the con- 
sumer. The inspector shall be entitled to collect for the services 
of such deputies in examining, comparing and testing meters, 
with or without stamping them, a fee of twenty-five cents for 
each meter delivering not more than a cubic foot of gas in four 
revolutions, vibrations, or complete repetitions of its action, and 
for each meter so delivering more than a cubic foot a fee of 
thirty cents, with twenty cents added for every additional cubic 
foot so delivered. Out ot the fees so collected by the inspector 
he shall pay to said deputies such reasonable salaries as may be 
agreed on, and any balance of said tees that may remain he may 
apply to the payment of his own ofiice rent and ofiice expenses. 

Sec. 7. The amount of the salaries of the inspector and 
assistant inspector and of their travelling expenses, together with 
any expenses incurred under section nine, shall be annually 
assessed and paid into the Treasury of the Commonwealth by 
the several gaslight companies in the commonwealth, in amounts 
proportionate to their appraised valuation as declared in the 
returns required to be made by them to the assessors annually in 
May ; and in case any such company refuses or neglects, for 
thirty days after written notice given by the Treasurer of the 
Commonwealth, to pay into the treasury the amount required of 
8Dch company on account of such salaries and expenses, then the 
said treasurer shall, in the name of and for the use of the com- 
monwealth, sue such company for such amount, with interest 
thereon at the rate of ten per cent, per annum from the time 
when said notice was given, and for the costs of the action. 

Sec. 8. The unit of measure for the sale of illuminating gas 
by meter shall be the cubic foot, containing sixty-two and three 
hundred and twenty-one one-thousandths pounds avoirdupois 
weight of distilled or rain water, weighed in air of the tempera- 
ture of sixty-two degrees, Fahrenheit scale, the barometer being 
at tliirty inches. 

Sec. 9. The inspector shall provide at his oftice such apparatus 
and chemicals as, in his jugdment, are necessary for the faithful 
performance of tlie duties of the ofiice. 

Sec. 10. Every gaslight company, with a capital paid in of 
one hundred thousand dollars or more, and every maker and 
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vendor of meters shall set up at some convenient place upon 
their premises a gas-holder, to be tested, and, if correct, stamped 
and sealed, containing five or more cubic feet, by means of which 
meters shall be tested at the average pressure at which gas is 
supplied in the city or town where they are to be used, attention 
being paid to the temperature of the room where the trial is 
made. Every gash'ght company shall provide a test meter, of a 
construction approved by the inspector and stamped by him, to 
be used in cities and towns where no test gas-holders are pro- 
vided, or whenever proving by a gas-holder is impracticable or 
inconvenient. In the examination of a meter the inspector shall 
see that it is of an approved principle, and shall give particular 
attention to the measure of the dial plate ; he shall prove the 
meter wlien set level, and, for each burner which the manufacturer 
has stamped it to register, it shall be capable of passing gas 
accurately at the rate of six cubic feet per hour ; and no dry 
meter shall be stamped correct which varies more than two per 
cent, from the standard measure, and no wet meter shall be 
stamped correct which is capable of registering more than two 
per cent, against the consumer or more than live per cent, 
against the company. The inspector shall keep at his oflBcea 
correct record of all meters inspected by him, with their proof 
at the time of inspection, which record shall be open at all times 
for examination by the officers of any gaslight company in the 
commonwealth. 

Sec. 11. No meter shall be used for measuring gas supplied to 
a consumer, unless it is duly sealed and stamped ; and for every 
meter in use and not so scaled and stamped, the gas company 
supplying it shall pay a fine of five dollars to the city or town 
where the meter is situated. 

Sec 12. Meters in use shall be tested by the inspector or by 
his assistant or deputy on the request of the consumer or of the 
gaslight company, in tlie presence of tlie consumer if desired, and 
with sealed apparatus. If the meter is fonnd to be correct, th^ 
party requesting the inspection shall pay the fees for sucU 
inspection and the expense of removing the meter for the purpose? 
of being tested, and the reinspection shall be stamped on the meter. 
If the meter is proved to be incorrect, the gaslight company shall 
pay such expenses, and shall iurnish a new meter without charge 
to the consumer. 

Sec. 13. Every gaslight company annually manufacturing 
more than fifteen million cubic feet of gas shall provide a suitable 
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•oom, at least a quarter of a mile from the gas works, containing 
91 disc photometer of a construction approved by the inspector ; 
and such room shall be open to the inspector and his assistant 
on every working day from eight o'clock in the morning till six 
o'clock in the afternoon. 

Sec, 14. The gas of every company supplying more than fifty 
consumers shall be inspected at least twice a year, and one addi- 
tional inspection shall be made for every four million cubic feet 
of gas supplied by each company ; but the gas of no company 
shall be inspected oftener than once a week. All such inspections 
shall be made by the inspector or his assistant, and one-fourth at 
least of all such inspections shall be made by the inspector. 
The gas shall be tested for illuminating power by means of a 
disc photometer, and, during such test, shall be burned from the 
burner best adapted to it, which is at the same time suitable for 
domestic use, and at as near the rate of five feet per hour as is 
practicable. When the gas of any company is found on three 
consecutive inspections to give less light than fifteen standard 
English candles, or to contain more than twenty grains of sulphur 
or ten grains of ammonia per hundred cubic feet of gas, or more 
than ten per cent, of carbonic oxide, or any sulphuretted hydro- 
gen, a fine of one hundred dollars shall be paid by such com- 
pany to the city or town supplied by it. When during the test 
tlie consumption of gas varies from five feet ])er hour, or the 
candle from one hundred and twenty grains per hour, a propor- 
tionate correction shall be made for the candle power. 

Sec. 15. Any oflBcer or servant of a gaslight company, duly 
authorized in writing by the president, treasurer, agent or secre- 
tary of said company may, at any reasonable time, enter any 
premises lighted with gas supplied by such company, for the 
purpose of examining or removing the meters, ]>ipes, fittings and 
works for supplying or regulating the suppl; of gas, and of 
ascertaining the quantity of gas consumed or supplied ; and if 
any person directly or indirectly prevents or hinders such officer 
or servant from so entering such premises, or from making such 
examination or removal, such officer or servant may make com- 
plaint under oath to a Justice of the Peace, stating the fads in 
the case so far as he has knowledge thereof, and the said justice 
Kiay thereupon issue a warrant dire(;ted to the sheriff or to either 
^f his deputies, or to a constable of the city or town where such 
C'impany is located, commanding him to take sufficient a'.d and 
epair to said premises accompanied by such officer ol* servant, 
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who shall examine such meters, pipes, fittings and works for sup- 
plying or regulating the supply of gas, and ascertain the quantity 
of gas consumed or supplied therein, and shall, if required, 
remove any meters, pipes, fittings and works belonging to said 
company. 

Sec. 16. If any person supplied with gas neglects or refuses to 
pay the amount due for the same, or for the rent of the meter or 
other articles hired by him of the gaslight company, such com- 
pany may stop the gas from entering the premises of such 
])erson. In such cases the officers, servants or workmen of the 
company may, after twenty-four hours' notice, enter the premises 
of such person between the hours of eight in the forenoon and 
four in the afternoon, and separate and take away such meter or 
other property of the company, and may disconnect any meter, 
j)ipes, fittings or other works, whether the property of the com- 
pany or not, from the mains or pipes of the company. 

Sec. 17. Every person who wilfully or fraudulently injures or 
suffers to be injured any meter, pipes or fittings belonging to a 
gaslight company, or prevents a meter from duly registering the 
quantity of gas supplied through the same, or in any way hinders 
or interferes with its proper action or just registration, or fraud- 
ulently burns or wastes the gas of such company, shall for every 
such offence forfeit to the company not more than one hundred 
dollars, to be recovered in an action of tort, and, in addition 
thereto, shall pay to the company the amount of damage by it 
sustained by reason of such injury, prevention, waste, consiimp- 
tioii or hinderance. 

Sec. 18. Every person who attaches a pipe to a main or pipe 
belonging to a gaslight company, or otherwise burns or uses or 
causes to be used without the written consent of tuch company 
any gas supplied by it, unless the same passes through a meter 
set by the company, shall forfeit to said company the same fine 
and in the same manner as declared in the preceding section. 

Sec. 19. The provisions of this chapter shall apply to all 
companies which manufacture gas for sale. 



I enclose with this a letter on the subject of gas from W. ^ • 
Thomas, Superintendent People's Gas Company. He regrets 
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that his time will not permit of his giving the complete exposi- 
tion of the subject that he hoped to give. 

There has never been any water gas manufactured in this 
State. It was tried in Hoboken and given up. 

Yours truly, 

C. J. ROONEY, Jr., 

Clerk, 

P. S. If you cannot get *' American Progress" with gas 
article, Mr. Thomas tells me he will be pleased to loan it to you. 

Yours, &c., 

C. J* B., Jr. 



,Be.j 



People's Gaslight Company, 
Newark Avenue, opposite Court House, 
Jebsey City Heights, May 22, 1883 

[Annual manufacture of gas, 36,000,000 feet— all coal gas.] 

C. J. BooNEY, Esq., CUrk of Board of HtaUh^ Jersey City: 

Deab Sib: 

Yours of the 24:th ult., containing circular in regard to gas, 
also a card of a later date, were duly received ; owing to a press 
of business I have been unable to answer sooner. Tliere was a 
general law in this State prohibiting the manufacture of water 
gas or any ga© containing a certain percentage of carbonic oxide. 
This law was in force until 1878 or 1879 ; about this time it was 
repealed through the influence of a State senator who was inter- 
ested in the manufacture of water gas in one of our large cities. 
At the last session of our Legislature there was a bill passed by 
both houses prohibiting the manufacture in cities of the first 
class (Jersey City and Newark), of any gas containing more than 
ten per cent of carbonic oxide, which was vetoed by the Governor 
on the ground that it was unconstitutional ; if this bill had 
become a law it would have been impossible to have manufact- 
ured gas from the decomposition of water, from the fact that 
tliere is from thirty to forty per cent, of carbonic oxide produced 
in the decomposition which would have been from twenty to 
thirty per cent, in excess had this bill become a law. It would 
be superfluous for me to say anything in regard to the i)oisonou8 
effects of carbonic oxide, as the Commissioner is no doubt aware 
of all such facts, 

22 
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As the Cominisgioner asks for analyses of gases I have two 
before me made by Prof. Henry Wurtz, Ph. D., which are as 
follows : 

Goal Gas. Water Gab. 

Hydrogen 42.47 Hydrogen 38.20 

Carbonic oxide 2 . 08 (^arbonic oxide 27 . 14 

Marsh gas 46. 16 Marsh gas 15.82 

Illnminants 6.67 Illuminants 15.20 

Air 2.62 Nitrogen and oxygen. . 3.45 

Carbonic acid 10 



100.00 100.00 

For valuable information in regard to this subject I would 
recommend the perusal of an article published in " American 
Progress," dated March 24:, 1883, entitled Poisonous Illuminating 
Gas, in which will be found a list of the deaths occurring since 
the introduction of water gas in the cities of New York and 
Brooklyn, with other valuable information. These works have 
been in operation since 1869 ; there has been but one death from 
the effeets of gas in that time — (the Buck case.) 

Very respectfully yours, 

WILLIAM W. THOMAS, 

Superintendent 

APPENDIX E. PAPEK 1. 

Health Depabtment, No. 301 Mott Street, ) 

New York, May 4, 1883. ( 

In reply to your favor, I would say that my opinion, with 
regard to water gas, has not changed since I made the official 
report which was printed in the " City Ilecord." 

I will take the earliest moment to hunt up a copy of this report 
and send it to you ; and I would say that I have been using this 
gas in my house for years land I have never liad any reason to 
believe that any greater danger attends its use than attends the 
use of ordinary coal gas. J^oth are poisonous and both will 
suffocate. 

I have read pamphlets and arguments tliat have been published 
against the water gas, and I have seen the long list of fatalities 
alleged to result from its use, but I do not believe that a lesser 
number of fatalities would have resulted had ordinary coal gas 
been employed. 

Very truly yours, 

C. F. CHANDLER. 
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[Opinion of Prof. C. F. Chandler. From the " City Record."] 

Communications from the Departments and Corporation Officers. 

The President laid. before the Board the following communi- 
cation from the Board of Health : 

Health Department, New York, April 15, 1881. 
To the Honorable ike Board of Aldermen : 

At a meeting of the Board of Health, held on the 13th inst., 
the following report of the President was unanimously adopted, 
and a copy was ordered to be forwarded to your Honorable 
Body : 

REPORT. 

I have the honor to report that the petition of citizens referred 
to the Board of Health by the Honorable the Board of Alder- 
men, with regard to the illuminating gas which is manufactured 
from steam, anthracite coal and naphtha, the so-called '' water 
gas " has been duly considered. 

This gas has been extensively used in the city of New York 
for some years, in public and private buildings. While it diflfers 
somewhat in composition from the i;as manufactured from bitu- 
minous coal, it involves in its careless use the same sources of 
danger; if allowed to escape into the air without being burned 
ik produces an explosive mixture with the air, and it is also liable 
to snflRocate persons who may remain for any length of time in 
the atmosphere thns contaminated. There are no facts which 
give any substantial foundation for the apprehensions of the 
petitioners that this gas is in any way more dangerous than the 
gas previously in use. I would further state that the allegation 
that this ''water gas'* has been prohibited in Paris is directly 
denied by Professor Adolph Wurtz of that city in a letter which 
I have before me ; that the greater density of the gas causes it to 
escape more slowly from leaks than does ordinary coal gas, and 
tlmt its odor is so decided that leaks are detected just as readily 
as in the case of other gas. In conclusion I would say that I see 
no reason why any official action should be taken on this subject. 

C. F. CHANDLER, 

(A true copy.) President, 
, Secretary, 

Which was referred to the Committee on Police and Health 
Departments. 
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APPENDIX- E. PAPER 2. 

Stevens iNsnTors of TEOHifoLoot, ) 
HoBOKBN, N. J., May 3, 1883. | 

I send you by this a copy of the Gaslight Journal contaiDiDg 
my first article on the carbonic oxide question, with the impor- 
tant passages marked on page 113. 

I have seen no reason to change my opinion, but some of my 
friends quote one half and others the other half and each take 
comfort for themselves. 

I regard carbonic oxide as a highly poisonous gas, much more 
dangerous than any other constituent of illuminating gas, but I 
also hold that the greater danger attending its use is very limited 
in its range of application because there will be but few caees 
where it gets out of the pipes ; and secondly, I believe that risk 
will have little to do with the introduction and use of anything 
which is otherwise desirable. Witness steam, matches, elec- 
tricity, nitro-glycerine, &c. 

Very tinily yours, 

HENRY MORTON. 

The American (Usltght Journal, N. Y., Saturday, March 2 and 16, 1878. 

CARBONIC OXIDE. 

Is IT A Harmless Anjbsthetic or a Virulent Poison ? 



By Henry Morton, Ph.D., President of the Stevens Inst, of Technology. ' 



In reply to questions put to me on the subject some tim^ 
since, I stated that carbonic oxide, according to the opinion o* 
the standard writers, was undoubtedly a virulent poison, ancJ 
therefore, that this gas was a very objectionable constituent iit 
any mixture which was to be distributed for illuminating or 
other purposes. 

Since the publication of this statement (»f mine I have noticed 
that there have been pnl)lished, in various journals, or printed 
and circulated, various statements which, more or less indirectly, 
seem lo call in question the soundness of my views on this 
subject. 

As, after all, this is simply a question of fact, on which any 
one, with the data before him, is competent to form a judgment, 
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have thought it worth while to compile all the statements by 
:andard authors which were in my reach, and so let them speak 
>r themselves. Whether or not such a gas, as will be there 
[>und described, should be considered a ''virulent poison," and 
^ould be '' objectionable," may then be left to the reader for 
lecision, with his common sense for a sufficient guide. 

Following a general chronological order in the succession of 
potations, I find as follows : 

Murray's Chemistry, Edinburgh, 1809,. vol. ii., p. 546. 
Under *' carbonic oxide," he says : " It is fatal to life when 
inspired." 

Cutbush's Chemistry, Philadelphia, 1813, vol. i., p. 126. 
Under *' carbonic oxide." ''Experiment 4. If a mouse or other 
small animal be immersed in a jar of this gas it will destroy it 
in a short time. Remark. This gas is, therefore, deleterious to 
animal life. When respired for a few minutes it produced giddi- 
ness and fainting." 

Gorham's Chemistry, 1819, vol. i., p. 380. Under the 
heading "carbonic oxide." '*It is incapable of supporting 
combustion, and is fatal to animal life. Sir H. Davy once took 
tl.ree inspirations of it mixed with about one- fourth of common 
air; the effect was a temporary loss of sensation which was 
succeeded by giddiness, sickness and acute pains in diflerent parts 
of the body, and extreme debility. Some days elapsed before he 
entirely recovered." 

Brando's Chemistry, London, 1821, vol. i., p. 120. Under 
** carbonic oxide," he says : " It is fatal to animals." Of car- 
bonic acid he says only (p. 429) *' It is irrespirable." 

Ure's Dictionary of Chemistry, 1821. Article, "* Carbonic 
oxide' when inspired is fatal to animal life." The account of 
Sir H. Davey follows, and then : '" Since then Mr. Wilter, of 
Dublin, was struck down in an apoplectic condition by breatliing 
this gas, but he was speedily restored by the inhalation of 
oxygen." 

Parkes' Chemical Catechism, N. Y., 1818, p. 406. Under 
** carbonic oxide." *' It is a gas that will not itself support com- 
bustion, neither is it fit for animal respiration. According. to 
Bome French chemists, birds drop down dead immediately on 
being put in this gas. These chemists attempted to breathe it 
themselves, but it produced giddiness and faintness. — Annates 
de Ghimiey t. xxxix, p. 56." 
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Henry's Cheiiiistry, London, 1823, vol. i., p. 347. Under 
" carbonic oxide." *' It is extremely noxious to animals, and 
fatal te them it* confined in it." 

Webster's Cliemistry, Boston, 1828, p. 203. Under '^car- 
bonic oxide." **It is extremely noxious to animals, and fatal to 
tliem if confined in it. When respired for a few minutes it pro- 
duces giddinei?s and fainting." 

Thompson's Chemistry, London, 1831, vol. i., p. 168. Under 
'* carbonic oxide." " No animal can breathe it ; when the 
attempt is made one or two inhalations occasion asphyxia, ill 
gases containing carbon have been found positively injurious 
when drawn into the lungs." 

Thenard's Chemistry, Paris, 1834, t. i„ p. 274. Under "Car- 
bonic oxide." " It kills immediately the animals who breathe it." 
Berzelius' Chemistry, Paris, 1838, t. i., p. 222. Under "car- 
bonic oxide." "Animals die immediately in carbonic oxide gaa, 
and persons who have tried to breathe it have fallen down uncon- 
scious." 

Daniel's Chemistry, London, 1843, p. 356. Under " carbonic 
oxide." "It is speedily fatal to animals." 

Turner's Chemistry, 1847, p. 232. Under ''carbonic oxide 
jifas." *' It cannot support respiration. It acts injuriously on the i 
system, for, if diluted with air and taken into the lungs, it very 
soon occasions headache and other unpleasant feelings, and when 
breathed pure it almost immediately causes profound coma." 

Graham's Chemistry, London, 1850, vol. i., p. 370. Under 
*' carbonic oxide." "It is very fatal to animals, and when 
inspired in a pure state almost immediately produces profound 
coma." Of carbonic acid he says simply (p. 364), it "does not 
anpport animal life." 

Encyclopedia of Chemistry, by Booth and Morfit, Philadelphia^ 
1850, p. 418. Under "carbonic oxide." "No animal can 
breftthe it, and it is more poisonous than carbonic acid." 

Omelin's Chemistry, London, 1849, vol. ii., p. 89. Under 
''tttbonic oxide." " Small animals immersed in it die instantly* 
IRmki inspired it produces giddiness and fainting tits. (Clements 
■i SMormes), even mixed with a fourth its bulk of air (II-' 
^BtfJ);itu much more poisonous than carbonic acid." 

■'b Chemistry, Philadelphia, 1852, vol. i., p. 321- 
wi is not merely passive in not supporting respi-* 
lii'aiBtive as a poison ; for an animal perishes if left io^ 
one. rQOsphere containing a few per cent, of this gai^ 
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*o its presence must be attributed the uneasiness and head^ 
che experienced by remaining in a badly ventilated apartment, 
lear a furnace containing burning charcoal, the products of which 
lo not innmediately pass up the chiumey. If a large proportion 
>f carbonic oxide gas he present in a closely shut room death 
itiBues from asphyxia." 

Chenot. Article in the Comptes Rendus of the French 
Academy, 1854, p. 735. "On pure carbonic oxide considered as 
a poison." 

In this article its author describes the action of carbonic oxide 
in such terms as the following : 

"The pure carbonic oxide is not simply a reducing agent of 
the greatest energy, but a frightful poison {xin 'poison foudroyanC) 
in very small dose. Finally, it appears that poisoning by carbonic 
oxide is the most terrible in itself and brings after it profound 
disorganization." This author speaks from his own experience, 
having suffered several times very seriously from accidental inhal- 
ations of small quantities of this gas. In a continuation of this 
same subject, at a subsequent date, (see p. 830 of the same 
volume) M. Chenot relates a number of facts which had been 
brought to his notice illustrating the dangerous properties of car- 
bonic oxide even when mingled with air. 

Payen's Industrial Chemistry, Paris, 1859, t. i., p. 93, foot 
note (*) *'The production of 'carbonic oxide,' in consequence 
of an insufficient quantity of air (or oxygen) during combustion, 
occasions great danger to the health of the workmen if this poi- 
Bonoos gas is mingled with the air which they breathe." 

Stockhardt's Chemistry, Philadelphia, 1861, p. 100. ''CO, 
^carbonic oxide' is extremely poisonous when inhaled, and con- 
stitutes what the miners call coal gas. * * * Not- 
withstanding repeated warnings accidents not seldom occur from 
the fumes of burning charcoal." 

Lorme's Chemistry, Paris, 1861, t. i., p. 318 ; Note. '' The 
gas* carbonic oxide ' is produced in large quantity when carbon 
burns in an insufficient- quantity of air. It is this which some- 
times happens in our rooms. It is especially to the presence of 
this gas that we should attribute asphyxia from coal, and not to 
carbonic acid. There is great danger in breathing air which 
contains some hundredths of carbonic oxide ; this gas acts as a 

* The original article by Desormes and Clement will be found in the Annales, 
^ol. 39, p. 26, The passage here quoted is on page 56.— H. M. 
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pare poison, thus to escape the deleterious inflnences which it 
exercises on the constitution it is necessary to ventilate thor- 
oughly the rooms in which carbon is burned," 

Chemical M^ws. Article by 11. Letheby, Prof, of Chem. and 
Toxicology in the Medical College of the London Hospital, 
April 19, 1862, p. 212. "'Carbonic Oxide' was discovered by 
Priestley long before the close of the last century ; and in 1802, 
Clement and Desormes, at the instance of Guyton Morveau, 
undertook a careful examination of its properties. They not 
only proved its chemical nature, but they also ascertained that it 
was a poisonous gas. Birds put into it dropped dead before they 
could be taken out ; and when the experimenters themselvee 
attempted to breathe it they were attacked with giddiness and 
faintness. * * * * Later still, in 1814, the 

two assistants of Mr. Higgins, of Dublin, made experiments with 
it upon themselves, and in one case, that of Mr, Wilter, with 
almost a fatal result. Having exhausted the lungs of air, he 
inhaled the pure gas three or four times, and was suddenly 
deprived of sense and volition ; he fell upon the floor and con- 
tinued in a state of perfect insensibility, resembling apoplexy, 
and with a pulse nearly extinct. Various restorative means were 
employed, but without success, until they resorted to the use of 
oxygen, which was forced into his lungs, and then his life was 
restored ; but he was affected with violent convulsive agitation 
of the body for the rest of the day. He suffered also from 
violent headache, stupor, and a quick, irregular pulse. Even 
after mental recovery he suffered from giddiness, blindness, 
nausea, alternate heats and chills, and irresistible sleep. The 
other gentleman, after inhaling the gas two or three times, wae 
seized with giddiness, tremor and incipient insensibility. These 
effects were followed by languor, weakness and headache of som^ 
hours' duration. 

" Since those experiments were made, others of a more 
extended character were instituted by Tourdes and by Leblanc. 
Tourdes found that rabbits were killed in seven minutes when 
they were put into a mixture of one part of the gas with seven of 
atmospheric air. A fifteenth pare of the gas in common air 
killed them in twenty-three minutes, and a thirtieth part in 
thirty-seven minutes. Leblanc's experiments were made in con- 
junction with Dumas, and he ascertained that one per cent, of 
the gas in atmospheric air would kill a small dog in a minute and 
a half, and that birds were killed immediately in a iwixture con-» 
taining five per pept, of it. 
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''Very recently I have myself ascertained that air containing 
mly 0.5 per cent, of the gas will kill small birds in about three 
iiinutes, and that a mixture containing one per cent, of the gas 
vill kill in about half this time. An atmosphere having two per 
jtent. of the gas will resder a guinea pig insensible in two min- 
utes; and in all these cases the effects are the same. The 
animals show no sign of pain ; they fall insensible, and either die 
at once with a shght flutter — hardly amounting to convulsion — or 
they gradually sleep away as if in profound coma. ♦ * * 

" Accident has also demonstrated how injurious the gas is even 

to Ihe human subject. For many years past attempts have been 

made to promote the use of water gas as an agent of illumination. 

The gas sometimes contains as much as thirty-four per cent, of 

carbonic" oxide. It is obtained by passing steam over red-hot 

charcoal, and as the steam is decomposed by the ignited carbon, 

the hydrogen is set free, and carbonic oxide, with carbonic acid, 

is produced. Patents for this process of manufacturing gas date 

as far back as the year 1810, and they have at various times been 

put into operation in this country and on the continent. SeUi- 

gue, in 1840, obtained permission to use the gas in the towns of 

Dijon, Strasburg, Antwerp, and two of the faubourgs of Paris 

and Lyons. At Strasburg an accident occurred which put a stop 

to its use. The gas escaped from the pipes into a baker's shop, 

and was fatal to several persons ; and not long after an aeronaut, 

named Delcourt, incautiously used the gas for inflating his 

balloon. He was made insensible in the car, and those who 

approached the balloon to give him assistance fainted and fell 

likewise. The use of the gas, therefore, has been interdicted on 

the continent." 

Reissig. Munich. Hand book of wood and peat illuminating 
gas manufacture, Munich, 1863, p. 59. Speaking of wood gas 
especially, lie says that its inhalation may produce death. '' This 
latter gas, in particular, is dangerous on account ot its large con- 
tents of carbonic oxide. Hydrogen, and light carburetted hydro- 
gen, can be much more readily respired without injurious conse- 
quences ; but not so carbonic oxide. The poisonous effects of 
this gas are known. Every year the lives of many are sacrifleed 
to it, persons who are suffocated by the so-called charcoal fumes, 
^' ^M carbonic oxide. Great caution, therefore, should be used, 
and the main cock should be turned every evening by some 
I'eliable person, so tjiat only small quantities^ of the gas can 
escape. 

23 
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r)loxam*6 Chemiistry, London, 1868, p. 78. "CarboBir oi 
is a gas of sfj fK>i8onous a character that, according to Lcc* 
one volume of it diftused through 100 volumes of air totkliT ^£Z3 
it to sustain life : and it appears that the lamentable aoei^f^c*^ 
which too frerjuently occur from burning charcoal or o:ke :i 
braziers and r^hafing-dishes in close rooms, result from zbr i«>:- 
sonons effects of the small quantity of carbonic oxide wLici i» 
produced and escapes combustion, since the amount of car:*:-!::* 
acid thus diffused through the air is not suflScient in noany oaa€S 
to account for the fata! renuhs." 

Fowne'fi Clwjinihtry, Philadelphia, 1869, p. 168. Under "eir- 
bonic oxide." '' It is colorless, has very little odor, and is 
extremely poJMinous— much more so than carbon dioxide." 

The peculiar red color of the blood observed in the -bodies -jf 
those poisoned by carbonic oxide long after death was noticed 
at a very early period (at least prior to 1850), and in 1S65 in 
elaborate investigation was published by Hoppe-Seyler, in the 
Zeitschrift fur Analyt. Chemie, vol. iii, p. 439. A good abstract 
of this will be found in the Philosophical Magazine, series iv, vqL 
xxx, p. 456. 

It is entitled " On the detection of poisoning by carbonic 
oxide,'' and shows how the changes in the blood, produced br 
this poison, can be recognized by the spectroscope even after 
many days. 

Miller's Chemistry, London, 1867, vol. ii, p. 72. Under "car- 
bonic oxide." '' When respired, even though largely diluted with 
air, it acts as a direct poison, producing a peculiar sensation of 
oppression and liglitness of the head." 

Duflos' Handbuch der angewandten Chemie. Leipzig, 1873, p. 
36. '' A contents of one-fourth per cent, of carbonic oxide in air 
gives it the above mentioned injurious action (dizziness, vomitingi 
fainting and finally death), and even with a much smaller amonnt 
in a prolonged exposure to such an atmosphere, health may be 
very seriously endangered." 

Uasselt. Handbuch der Giftlehre fur Chemiker, etc, 1863- 
In vol. ii, on p. 352, says: *' Carbonic oxide" has been found to 
W. H most active narcotic poison for man. The poisonous effects 
of coal gas are probably due to this. 

Mornmnr.. Lebrbuch der experimentallen Toxikologie, 1874r. 
heilin. '* Warm blooded animals soon die in an atmosphere coti' 
tttining carbonic oxide ; even very small quantities down to ou^ 
per cent, are sufficient." 
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Bernard. Lecons sur les effets des Biibstances toxiques. Paris, 
1856. This author says : Carbonic oxide is one of the most 
poisonous gases known. 

Eliot & Storer's Chemistry, New York, 1871, p. 338. Under 
" carbonic oxide." *' It extinguishes combustion just as hydrogen 
does, and destroys animal life. Unlike hydrogen and nitrogen, 
however, it is a true poison. It destroys life, not negatively by 
mere suffocation or exclusion of oxygen, but by direct noxious 
action. Even when largely diluted with air it is still poisonous, 
producing giddiness, insensibility, and finally death. It is the 
presence of this gas which occasions the peculiar sense of 
oppression and headache which is experienced in rooms in which 
the products of combustion have escaped from fires of charcoal 
or anthracite. Carbonic oxide is very much more poisonous than 
carbonic acid. Much of the ill repute which attaches to car- 
bonic acid really belongs to carbonic oxide ; for since both these 
gases are produced by burning charcoal, many persons are liable 
to confound them ; but carbonic acid is, comparatively speaking, 
almost innocuous. • Carbonic acid, it is true, is somewhat 
poisonous ; it does not merely suffocate like water, or nitrogen, 
or hydrogen ; but it is very much less poisonous than carbonic 
oxide. It has been found by experiment that an atmosphere 
containing only 1-lOOth of carbonic oxide is as fatal to a bird as 
one containing l-26th part of carbonic acid." 

Barker's Chemistry, New Haven, 1870, p. 237. Under " car- 
bonic oxide." ^' It is totally irrespirable, being an active narcotic 
poison, one per cent in the air proving fatal." 

Wagner's Jahresbricht, 1874, p. 988. Under ^'carbonic 
oxide." " The presence of this poisonous gas was at first, and 
that justly, urged againgt the application of water gas ; it has, 
however, been found that at higher temperatures carbonic oxide 
»iay be oxidized by means of steam into carbonic acid, so that 
by employing an excess of steam a gas comparatively free from 
carbonic oxide can be obtained." 

Cooke's Chemical Philosophy, Cambridge, 1875, p. 462. 
Under '* carbonic oxide." '' The gas is devoid of odor or taste, 
^ very poisonous, &c." 

Schorlemmer, Chemistry of Carbon Compounds, London, 
1874, p. 63. Under "carbonic oxide." '*It is but sparingly 
Muble in water, and acts as a strong poison, producing death 
^hen inhaled even in small quantities." 
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In the Annales de Chiraie et de Physique, 1842. Third 
Series, vol. v. pp. 223-2G8, we find a long article, by M. F. 
Leblanc, under the title — "Recherches sur la composition de 
I'air confine." In this extensive treatise, covering some 45 pages, 
the author, after describing experiments in which it was proved 
that the actual products of the combustion of a candle, or of 
charcoal, were far more poisonous than pure carbonic acid 
mingled with air, continues as follows : 

"Although the opinion generally received did not appear to 
attribute to carbonic oxide, especially when present in smaQ 
quantity, a deleterious action on the animal economy, I wished 
to ascertain by precise experiments the part ot the influence it 
could exercise in the effects of the combustion of charcoal. I 
studied at the same time the action of the gases proto and bicar- 
burctted hydrogen. 

" Regarding these latter products, experiment shows that they 
cannot have any active part in the asphyxiating effects of char- 
coal. The gas proto-carburetted hydrogen obtained from 
acetates, and oleflant gas, can be mixed with^ air, in the propor- 
tion of one to two hundredths, without causing any apparent 
accidents, even at the end of a considerable time. Such is not 
the case with carbonic oxide. A dose of four to five parts in a 
hundred of air caused the instant death of a sparrow. A hun- 
dreth part of this gas mixed with air killed a bird at the CDd of 
two minutes. If tlie animal is immediately removed from this 
deleterious influence at the moment of apparent death, it can 
little by little regain life, but it is often only after some honrB 
that the phenomena of paralyzation disappear. 

" We must, the]*efore, look upon carbonic oxide as a gas emi^ 
nently deleterious, contrary to the conclusions of Nysten, whc^ 
had placed this coTn])()nnd among the simply irrespirable gases-' 
This latter opinion, besides, has not been adopted by M.^ 
Devergie, in his new Traite de Medecine legale, and in hi* 
excellent article on the gases (Dictionnaire de Medecine et d& 
Chirnrgie ])ratiqiies). Observing that the injection of carbonic 
oxide into the veins, according to Nysten's experiments, caused 
the animals to utter cries of pain, and relying moreover on the 
effects experienced by Samuel Witte (1) after a few inspirations 
of this gas, M. Devergie does not hesitate to place carbonic 
oxide among the deleterious gases (2). 

" According to the facts here given, we are led to admit that 
carbonic oxide habitually plays the principal part in the deleteri- 
ous efiects produced by the combustion of charcoal." 
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And further on, p. 246 : ^* We have pointed out that the 
toxical property of an asphyxiating atmosphere under these 
influences should be attributed more particularly to the presence 
of carbonic oxide ascertained by analysis, since, even when dif- 
fused in air to the extent of one part in 100, it forms an atmos- 
phere almost immediately fatal to warm blooded animals ; the 
observed proportions of carbonic acid present, and of oxygen want- 
ing, would not produce nearly such violent effects. It is, therefore, 
necessary to point out without delay the dangers which may 
result from the accidental presence of carbonic oxide in air, 
dangers to which, as far as I know, our attention has not yet 
been sufficiently called, especially to the influence of such small 
quantities." 

So far we have given quotations expressing the general litera* 
tnre of this subject, now we will turn to the special departments 
which concern themselves with such substances as we consider 
*' carbonic oxide" to be, namely, Toxicology, the science of the 
detection and counteraction of poisons ; Hygiene, the science of 
preserving life and health from destructive agencies. 

In Werker's ** Lehrbuch der praktischen Toxicologic," Erlan- 
gen,-1869, p. 81, we find asTollows: *' Although pure carbonic 
oxide possesses but little interest in practical toxicology, it has 
become a matter of great importance on account of the con- 
tinually increasing number of accidents resulting from charcoal 
fumes and illuminating gas, in which carbonic oxide occurs mixed 
with other gases, and of which it forms the specially poisonous 
constituent. The symptoms, altogether similar, and the condition 
of the body after death prove conclusively the truth of this latter 
opinion, although it will not be denied that other admixtures, 
carbonic acid for instance, may have some effect. Poisoning 
with pure carbonic oxide can only occur from the careless 
performance of chemical or physical experiments. 

*'The gases resulting from the reduction of many metals, (zinc 
furnaces, etc.), are always more or less mixed with carbonic acid, 
and resemble charcoal fumes. Three to five per cent, of carbonic 
oxide mixed with air kills dogs and cats in three to five minutes, 
birds are specially sensitive, invertebrate animals very little * * 
The gases resulting from glowing charcoal, coal or peat, con- 
t^in on an average 2.54 per cent, of carbonic oxide and 24 per 
cent, of carbonic acid. Poisoning from charcoal fumes is 
especially frequeot in France. Statistics show that of the 17,852 
suicides occurring in the years 1848-52, 1,401 were from char- 
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coal fumcB, and 411 from other poisons. That the poisononfi 
character of charcoal fumes is due to carbonic oxide, is proved by 
the fact that their poisonous nature is retained after removing 
the carbonic acid by lime water. Ilhirainating ^as which, as is 
well known, is produced by the dry distillation of coal or wood, 
and lately, also, of petroleum, varies very nmch in composition, 
according to^the material employed, the heat applied, and the more 
or less perfect purification. * * * Marsh gas, like hydrogen, 
is only irrespirable, but not poisonous. In the case of oleliant 
gas this is not absolutely established, i'or, according to some 
observers, it is said to produce a slight giddiness. Its eifect is 
certainly a very slight one, and on account of the small quantity 
found in the gas it has probably no influence. We must then 
consider carbonic oxide as the poisonous principle." 

Numerous other statements, similar in eflect, are found in the 
same work; but to quote them all would occupy too much space, 
and would not add to the force of what we have already tran- 
scribed. 

Turning next to "Eulenberg*s Handbauch der Gewerbe- 
Hygiene,'* Berlin, 1876, p. 344, we find as follows: ''The effects 
of carbonic oxide agree with those of carbonic acid only in so far 
that, with small quantities, there may also be decided symptoms 
of irritation, which however, far more rapidly than in the case of 
carbonic acid, pass into general prostration.'* Then, after 
enumerating at length the preliminary symptoms, he continues: 

" If help is not rapidly rendered there follows prostration, with 
somnolency, enlargement of pupils, cold perspiration, coldness, 
loss of feeling in the skin, relaxation of the muscles, diflScult 
breathing, slow pulse, and then death rapidly follows." 

On page 347 the author gives a series of experiments on doves 
and rabbits, with mixtures containing carbonic oxide and carbonic 
acid mingled with air, in various proi)ortions, from ^ per cent, 
to 3^ per cent., and then says in conclusion : 

" We see, from these experiments, that a slight increase of the 
amount of carbonic oxide produces, altogether independently of 
the larger or smaller amount of carbonic acid, the characteristic 
symptoms of charcoal fume poisoning. Might not the prolonged 
action of small quantities of tliis gaseous mixture be of impor- 
tance in the production of pulmonary affections ? " 

On page 352, the same author says : " For sanitary reasons, 
on account of the very poisonous properties of carbonic oxide, 
all processes in which this gas is produced should be very strictly 
watched." 
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On page 603 he says : " In the case of illuminating gas, the 
most dangerous cases iire those in which poisonings occur in 
houses where no gas is consumed, and where it has entered only 
in consequence of leaks from mains in the stieets. Remarkable 
cases of this kind which were mistaken even by physicians for 
typhoid cases, have been described by Pettenkofer. Die Bez- 
rehung der Luft zur Wohnung, &<;., p. 87. Relations of air to 
our dwellings.*' 

M. G. Tourdes, whom we shall have occasion to quote presently 
in another connection, has published a pamphlet entitled " Rela- 
tion Medicale des Asphyxies Occasionees a Strasburg par le Gas 
de I'eclairage." 

The incident here related and discussed was the poisoning 
(resulting fatally in several cases) of an entire family, caused by 
a leak from a pipe conveying water gas,* 

Devergie, in his Medecine Legale, Paris, 1852, vol. iii., p. 82, 
after quoting the experiments of Nysten on men and animals, 
says : 

" These experiments plainly show the deleterious action of 
carbonic oxide, and tne following, which was made and 
reported by Samuel Witte (Bibl. brit, sc. et arts, Ixi), leaves 
no doubt in this regard." He then describes the experiment, at 
the end of which he says : " Tlie usual methods resorted to in 
cases of asphyxia remained without avail. He was then treated 
with oxygen gas, which brought him back to life." 

On turning next to the immense work which bears the modest 
title ; " A handy book of Forensic Medicine and Toxicology," by 
Woodman & Tiely, London, 1877, we find, on page 557, as 
follows : "Carbonic oxide, when respired, passes freely into the 
lungs, as much as four per cent, being found in the blood of 
animals exposed for from ten to twenty-five seconds to an atmos- 
phere containing ten per cent, of this gas. When absorbed by 
the blood it combines with the haemoglobin. * * * 

* * The poisonous action of carbonic oxide was 
noticed by Gnyton Morveau in 1802, and by Sir H. Davy in 
1810. ***** ^j. Higgins, of Dublin, 
Tourdes, Leblanc and Letheby have also experimented with it. 
Tourdes proved that one part of gas in seven of air killed rabbits 
in seven minutes — one in fifteen in twenty-three minutes, and 
one in thirty in thirty-seven minutes." 

* See qaotation from Letheby. 
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*' Leblanc and Dnmas' experimentB show that air contaming 
one per cent of the gas will kill a dog in one and a-half minutes, 
and that birds die instantly in an atmosphere containing five per 
cent. Dr. Letheby found in his experiments that air containing 
^ per cent of the gas kills small birds in about three minutes; 
whilst if it contains one per cent, it proves fatal in about h^lf 
the time. An atmosphere containing two per cent, rendered a 
guinea pig insens)l)le in two minutes, 'iliere were no signs of 
pain — but the animals fell down insensible, and died at once, 
either with a slight flutter, hardly amounting to convulsion, or 
gradually slept to death, as if affected with a profound coma. 
Carbonic oxide is in short a pure narcotic poison. 

" The large quantity of carbonic oxide in water gas (often 34 
per cent) would render its employment dangerous as an agent of 
illumination." 

On page 557 of the same work we find as follows : 

" In London gas the amount of carbonic oxide varies from 
five to seven per cent ; light carburetted hydrogen, 40 to 45 per 
cent ; and olefiant gas, three to four per cent. There is little 
doubt that carbonic oxide is the most actively poisonou»s of the 
gases ]>resent. 

'* Indeed, some have stated that it is the only poisonous body, 
(M. Tourdes). But it is more than probable, as Dr. Taylor 
suggests, that the various hydrocarbons present have also a 
noxious influence. It is carious, however, that in a very dilute 
state, pure carburetted hydrogen does not appear dangerous to 
health, inasmuch as the miners breathe it continually without 
any apparent ill effects resulting." 

The various quotations given thus far make it, we think, 
abundantly manifest that, in the opinion of the standard writers 
on chemistry, as expressed in their publications, "carbonic 
oxide " is one of the most virulent and dangerous gas poisoiio^ 
the presence of which even to the extent of a few per cent, ii* 
the air of a room renders it utterly unfit for breathing and often 
even fatal. 

In face of this, however, we have the fact that certain author^ 
have made experiments with this gas as an anaisthetic, and have? 
written papers about it in this character, and have compared it^ 
effects with those of chloroform and other anaesthetics ; and hav^ 
even given it, in some of their statements, a preference to chlor- 
oform as an anaesthetic agent. 
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Ifow this statement of the case, which, moreover, is literally 
:^orrect, would certainly couve}' the impression tliat the danger- 
Diis properties, as stated by the authors whom we have quoted, 
lad been overestimated or exaggerated. 

Before forming a judgment, however, it will be safest for us to 
refer to the original publications of these gentlemen, and see for 
ourselves exactly what they do say on the subject. 

Thus, in the tirst place, we have an article on the anaesthetic 
action of gases. — Carbonic oxide, by Dr. Ozanam, published in 
the Archives *' Generales de Medecine, Paric, 1S57, fifth series, 
vol. ix, page 159." This article covers about twenty pages, and we 
must therefore content ourselves with a few extracts, so selected, 
however, as to give the character of the whole publication. 

Tn the first place, he announces the thcorj* on which his experi- 
ments were based, in the following words : 

'•The more carbon bodies contain, and the more easv their 
elimination, the stronger must be their anaesthetic property." 

Then, after some general remarks and a description of the 
method used in preparing the gas, he continues : 

''Our experiments and observations amounted to thirty in all, 
of which twenty-five were made upon rabbits and five upon men ; 
among the latter there are two pertaming to Samuel AVitte. 
We cannot give here a full report of all these cases ; it will be 
4uitc sufiicient to recount in a few words the most important 
cases. 

a. Action of carbonic oxide when inhaled. The phenomena 
produced by the inhalation of carbonic oxide naturally divide 
themselves into four periods : Premonitory stage ; period of 
t'xdteinent ; period of anaesthesia ; death or recovery. 

First period — Premonitory stage. A tine tube screwed to a 
bladder full of carbonic oxide was introduced into tlie mouth of 
a rabbit, firmly held, and whose nostrils had l>een sl;>|n»ed up: 
au assistant pressed on the bladder, and the animal forced to 
breathe by its mouth, inhaled the gas mixed with atmospheric 
air. 

Dui'ing the first five or six inspirations the animal does not 
make the least effort ; it is motionless, stunned, as if it were 
Bpder the impression of some danger which it suspected, yet 
flid not know, and of whose violent effect it was not yet con- 
scious. 

I notice this stage, because it contrasts by its calmness with 
tlie active effects of a gas so powerful as carbonic oxide. 

24 
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Second Period — Excitement. But at the end of fifteen to 
thirty seconds the scene changes; the animal trembles and 
attempts to escape. Next these voluntary movements are 
replaced by strong convulsions, various in their form, con- 
tractions, turning back of the head, trembling, &c. This lasts 
from one to four minutes, according to the vigor of the subject, 
and according as to whether the gas is applied continuously 
or intermittently. 

Third Period — Stupor. The convulsive stage is (quickly fol- 
lowed by the period of coUapsus or stupor. All motion ceases, 
the body falls down as an inert mass, the head hangs, the eje 
is wide open, the pupil dilated, sight almost gone, the four Umbs 
paralyzed, the urine flows involuntarily, the heart beats grow 
slower (from 180, the normal figure, to 100), respiration also 
grows slower, it falls to 60, to 40, while in the normal state it is 
about 100 respirations per minute. 

If the inhalation is continued, the act of respiration becomes 
still less frequent ; it only occurs every five of ten seconds, by a 
general and sudden efibrt resembling hiccough. But prolonged 
to this stage the anaesthesia becomes dangerous, and must be 
closely watched, since the inspiratory nerves are almost 
paralyzed, and the state of apparent death approached. 

The pulse and the state of the respiration are then the surest 
guides to be followed in order to regulate the effect of the gas. 
The less frequent they become the greater the danger. 

All the phenomena just described take place in a space of 
time varying from one to six minutes, according as to whether 
we proceed in a continuous or in an intermittent manner. 

Fourth Period — Eecovery or Death, a. Recovery. — The 
inhalation is stopped, the animal left to itself. For one to 
three minutes the an^psthesia remains complete ; one could 
believe the animal dead, were it not that auscultation stiU 
reveals the enfeebled beating of the heart and some occasional 
efforts at respiration. Soon regular life begins again, respira* 
tion is re-established ; the heart gradually regains its normal 
figure, and even passes it a little (from 10 to 15 pulsations). A^* 
the end of from two to four minutes sensibility returns to tb^ 
ears, the skin is still insensible. The animal rises to its for^ 
feet ; its hindquarters are still paralyzed. At the end of si^ 
minutes one can still, in a large majority of cases, run a liml 
entirely through with a stylet without causing a sign of paii> 
After 8, 10, 14 minutes, according to the subject, and the degre^ 
of anaesthesia, the animal returns to its normal state. 
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JB. Death. — ^The passage from stupor or apparent death to 
real death is sudden and unexpected, resembling in this respect 
sudden death by chloroform. The heart and respiration, already 
much enfeeblea, are suddenly and forever arrested. In one 
case death resulted after two minutes inhalation of the gas ; 
but a thing worthy of remark in the course of our experi- 
ments, a rabbit submitted to chloroforming died in a shorter 
space of time (1^ min.) 

Action of Carbonic Oxide on Man. Can carbonic oxide be 
inhaled by man ? Everything points to the belief that it can, 
above all if care be taken at the same time to breathe a certain 
quantity of atmospheric air. Without doubt extreme caution is 
necessary; but the 25 experiments which we made, and of 
which several have been repeated upon the same animal, show 
that the use of this gas is not so dangerous as was formerly be- 
lieved, since we have but one case of death among animals so 
delicate as rabbits. 

As affording valuable insight into this question, we give here 
from Orfila (Toxicologie, vol. i, p. 552, 1843), the two experi- 
ments made by Samuel Witte on liimself. 

Experiment 1. In the first Samuel Witte experienced con- 
vulsive trembling and vertigo, with an almost complete suspen- 
sion of sensibility* after two or three inhalations of the gas. 
Xianguor, cephalalgia, and a state of weakness followed these 
phenomena. 

Experiment 2. In the second experiment he almost instantly 
fell backwards, deprived of motion, pulse and sensibility, 
sifter making three or four strong inhalations, having first 
emptied his lungs. The breathing of oxygen gas was followed 
"by better effects. 

He still, however, experienced a convulsive agitation and a 
^ery severe headache. It was some time before he recovered 
sight, and he was a prey to nausea, vertigo, and to alternations 
of chills and fever. He had finally a great inclination to sleep, 
^which was broken and feverish. — Biblioth. Britann. des 
Sciences et Arts, t. Ixi. 

We notice again in these interesting facts the two periods of 
excitement and of collapse proper to anaesthesia ; the insensi- 
l>ility also, as well as the two violent effects of the gas when it 
is respired pure, as in the second experiment. 

From this we are justified in concluding that carbonic oxide 
can, with precaution, be respired by man, that it also produces 
fi-Baesthesia in this case, and that by mixing atmospheric air 
'W'ith it its strength and effect can be regulated at will." 
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After this follows a description of experiments on the local 
application of this gas, and other matter not related to our 
present subject ; but what we have above quoted is every word 
that this author states in reference to the action of carbonic 
oxide on mau. 

This, taken in connection with his earlier statement, that 
* our experiments amounted to thirty in all, of which twenty- 
five were made upon rabbits and five on men ; among the latter 
there are two pertaining to Samuel Witte," is certainly, to say 
the least, very curious. Of our five experiments two are quoted 
from another writer, and the remaining three are passed over 
in silence or were only local applications of the gas to diseased 
surfaces. The justice of the conclusions drawn from such data 
may well be (juestioned by .any one who does not, like M. 
Ozanam, enter upon the subject with a ready-made theor}' 
which he desires to support. The facts related by this author 
are, however, valuable, and give a very different complexion to 
the subject from that which appears in cert^n general refer- 
ences to his w^ork which we have not met with m more than 
one publication. 

Turning next to tlie Comptes Rendus, 1857, t. xliv, p. 96, we 
find an article entitled "Memoire Biir Taction ansesthetique du 
gaz oxyde de carbonne, par M. G. Tonrdes." 

Here we encounter, near the beginning, a most encouraging 
phrase, lor the author, from whose other publications (pamphlet 
on tlie Strasbourg poisonings with water gas), and his experi- 
ments, quoted by Woodman and Tidy, we should hardly expect 
such an opinion, says : *'The two fundamental facts are the harin- 
lessness of tlie gas and its anaesthetic action.'' 

That this is, however, only a careless form of expression, very 
soon appears, for a few paragraphs further he goes on : " WlieiT- 
we prolong the action of the gas the animal succumbs. It i^ 
necessary to arrest it as soon as the anaesthesia is complete- 
Death may be sudden, with cries and convulsions; but more fre — 
quently it is peaceful. The transition from sleep to death i^ 
insensible, respiration is arrested, the carbonic oxide seems to act^ 
by paralyzing the muscles ot respiration. * * * In estab-- 
lit^hing the anaesthetic action of carbonic oxide it is a duty tCF 
point out at the same time the dangers which result from th^ 
gaseous form and difficulty of application of this agent, so as not 
to take the responsibility of the accidents which will occur one o£^ 
these days." Tliis seems an unkind way of referring to a^ 
*' harmless anaesthetic," whose only "difficulty of application" 
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transition Irom sleep to death " may be " sudden" or may be 
*' insensible;" but is too probable to make the author willing " to 
take the responsibility of the accidents which will occur " if it is 
used. 

It weuld seem, therefore, that even these authors who have 
been referred to as having proposed and used carbonic oxide 
safely as an asesthetic agent upon man as well as upon lower ani- 
mals, and who have compared the symptoms to those of chloro- 
form, do not encourage its general application very strongly 
when they are directly consulted and fnlly quoted, but leave us 
with the same old impression derived from the chemical litera- 
ture of the subject, that carbonic oxide is a very dangerous gas 
poison of which we should beware. 

It has, however, been said, that granting this, still ordinary 
coal gas is also a poison, and that the substitution of one poison 
for another is matter of no practical moment to the people who fall 
victims to either, -iand still less to those who escape both. 

Now, in reply to this, we would, in the first place, call atten- 
tion to the very decided opinion expressed incidentally by some 
of the authors already quoted, and founded on extended experi- 
ments, to the effect that the only practically poisonous constituent 
of coal gas is its five to seven per cent, of carbonic oxide. 

Next, we would ask attention to a few other quotations of 
statements directly bearing on these points. 

Thus, Eulenberg in his handbook of Technical Hygiene (or 
hygiene in connection with manufacturing processes, &c.), on 
p. 38, declaj'es hydrogen to be perfectly harmless. 

Werker, in his Toxicology, does not mention hydrogen at all 
among poisonous substances. 

Miller, in his Chemistry, p. 41, says : " Pure hydrogen, though 
it cannot support life, is not poisonous, and when mixed with a 
certain proportion of air has been breathed for some time with- 
out inconvenience." 

Such quotations might be indefinitely multiplied, but it is, we 
presume, accepted on all hands that hydrogen is not a poisonous 
gas. 

Passing next to Marsh Gaa. 

Miller, in his Chemistry, vol. ii., p. 236, says that it is " not 
injurious to life if diluted with air." 

Leblanc, in the Ann. de Chim. et de Phys., third series, vol. 
v., p. 239, says that '' marsh gas and olefiaut gas are not 
injurious." 
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Eulenberg. Handbucb der Gewerbe Hygiene, already men- 
'tioned at p. 368, says : '* The action of marsh gas on the animal 
organism is in no way injurious to health, if headache, dizziness, 
fainting and similar effects are produced, it is certainly mixed 
with carbonic oxide. In coal mines such mixtures not unfre- 
quently occur. According to the amount of carbonic oxide pres- 
ent, the workmen will be more or less aftected with symptoms 
which never occur with pure marsh gas. Rabbits can remain in 
an atmosphere containing five per cent, of marsh gas for twenty 
minutes without showing anything abnormal," 

According to Richardson, seventy to eighty per cent, of the 
gas is necessary to produce an anaesthetic sleep. In experiment- 
ing with animals this eiiect was not observed. 

Fowne's Chemistry, Philadelphia, 1869, p. 169* Under marsh 
gas. "It is not poisonous, and may be respired to a great extent 
without apparent injury." 

Hermann, Berlin, p. 275. " Marsh gas has been proved to be 
indiflFerent." 

Leblanc. Comptes Rendus, 1842, t. xiv., p. 868. "But 
some experiments made on animals demonstrated to me that even 
a very feeble dose of carbonic oxide may occasion very serious 
and even fatal accidents. Thus a dose of five per cent, in air 
will instantly kill a sparrow ; a dose of one per cent, causes death 
in two minutes or more. Marsh gas, on the contrary, in a dose 
of one per cent, does not produce any serious effect, even in a 
much greater length of time, defiant gas diffused in air to the 
extent of some hundredths does not produce any ill effects." 

Ethane* (Cz He).— Eulenberg, p. 398. This author, after 
describing four experiments on animals, remarks: ''The fore- 
going experiments prove undoubtedly the anaesthetic action of 
ethane, in this respect it is the first one of the ethyl compounds 
known as an anaesthetic. Mixed with a suflicient quantity of air 
it does no permanent harm, since it does not prevent the blood 
from absorbing oxygen." This last remark is made in reference 
to the observation that carbonic oxide seems to produce its fatal 
effects by entering the blood to the exclusion of oxygen, whose 
absorption it thus prevents. 

Hermann, p. 276. " Ethylene gas (Cg H©), I have proved on 
myself to be mildly intoxicating, almost like laughing gas." 

* We introduce a reference to ethane here, not, of course, because we regard it 
as a constituent of coal gas, but to provide for future reference, and to make this 
class of citations complete. 
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From all this it would certainly seem to be very evident that, 
in the opinion of competent judges and authorities, the con- 
stituents of ordinary illuminating gas, other than carbonic 
oxide, bear no sort of comparison with it in poisonous proper- 
ties, even if they have any serious ill effect at all. 

To sum up then, in a few words, it seems to us that as far as 
the weight of authority goes, carbonic oxide stands condemned 
as a rank poison, very exceptionally dangerous as compared 
with the other constituents of illuminating gas. 

This by no means deprives those gentlemen 'who think 
differently of their right to their own conclusions ; but, on the 
contrary, tends to establish their claim to originality, and show 
that their ideas are exclusively their own, and have not been 
anticipated by any prior publications. 

There still, however, remains another standpoint of observa- 
tion from which this question, in its practical application to 
water gas may be viewed with propriety. 

This, I think, I can best express by describing in the first 
instance a parallel but hypothetical case. 

Suppose that the safety matches, made with amorphous 
phosphorus, were first invented and introduced, and that the 
question were then asked about the desirability of introducing 
** parlor matches." 

We might say, safety matches may cause loss of life by fire, or, 
perhaps, if not made with strict care might be to some degree 
poisonous ; but the parlor matches are much more likely to 
cause a conflagration and are much more poisonous — shall we, 
therefore, discourage the parlor match ? Prudence certainly 
says ; don't add to the existing risks to life and property ; but a 
larger range of view might disclose such considerations as 
these. The risks in either case are very small. Both articles 
are harmless under normal conditions. The knowledge of 
danger will make people naore careful, &c. 

If, then, there is some decided gain to be expected by the 
public at large from the parlor match, an enlarged philan- 
thropy may even advise that the additional risk should be run 
and "the greatest pleasure of the largest number " secured, even 
at the cost of a few more houses consumed or children poi- 
soDed. 

When, therefore, it shall appear that the introduction of 
Water gas is to benefit the world at large, it may well be urged 
that the benefit is worth what it costs in added risk. 

Apropos of the match illustration I have a suggestion of 
eiicourag< ment to those who are engaged in developing the 
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water eras mannfactnre. which it gives me ^rreat pleasure to 
make. ff'T I really have no interest on either side and entertain 
the m<>st friendly feelin^rs for those en^iL:ed in promoting water 
gas. My sntiiresti'-n Ls this : 

The safetv niatirL w-.-- put in tLe niiirket at least twentv 
years ^i:*'*, and vet the inliainnzatorT and r»«">isonons parlor 
rnatoL stil! triumphs, thanks r* • its sTii^eriir convenience. 

Xitrc -::':y'?er:ne entered the wor!d heralded as it were Lt a 
L'-l:*v"i-st ;:■: > me hundre^is of hi:n::in beinjrs. and is still the 
very type and example «.•: destructive :i;^'ent>: yet. on account 
rf its convenience, economy, and efiiciency. it is to-day the 
explosive of the world in all enijineerin^t: applications. It is 
als*:* practically less destructive than ^npowder, }>ecause, 
am oniT others thinirs. a sen^e of it? abilitv to dc-strov causes it to 
V«e handled with caution. The m«:'ral har-ily needs statement. 
When water u'as is a succes>ful manufacture, its capacity for 



In niv reT»orr i-n the Hari-isburch iras. I'ublished in this Jour- 
nal. -: f N* -v. 2. 1S77. I gave the increase in amount of carbonic 
acid. r-r>:iuced by the combustion ot a given volume of that 




preliniinarA- calcilations. and was accidentally copied into mv 
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TL:^ n::-:ake i> on-r oi those which ^-ne would Ivlieve impos- 
-iV'.e i: :Lrv did n-:-: rojasionallv hava-en. 

F'.mnaielv, larsze as the error is, it d.-es n«.'t involve anv- 
Thin:: irrotin^' the ireneial cnclusion reached: whether a Avater 
«'3i- r: "-"^'-'^^ '^f* '-"!' "*-^ r*^- cent, mj'ie carlxnic acid tlianau 
averice coa: eas. is simr-lv a ouestion if deirree. 

<-^ie : f my critics <eems t^- supp.-se that the relative quanti- 
ties :f cail^r-nic acid fi'om coal and water ^ras depend upon the 
T-Tc*iucts -.f combustion «~: mai-si: L:a> and cf carbonic oxiile. 
Here he is himself iiL en\-r. 

The lariie yield of carV'onic acid in water ira^ comes, utit from 
* oontainini: carlv'nic oxide as a substitute for mai^sh gas. 
ift from th- large y-^r cent age oi ilium inants which it contain*- 
d which. I -eini: rich in carl vn. vield excessive amounts of 
tbonic aci'i Ihr*s oleiii.n: ijas vields twice as much carbonic 



193 

acid as marsh gas, and other members of the olefine series 
progressively, tnree, four, five, &c., times as much, acetylene ; 
also, pure benzole, six times as much, and the various members 
of the paraffine series such amounts as are indicated on page 68 
of the present volume. 

But it may be suggested, if the illuminants are the cause of 
this increased yield of carbonic acid, must it not be more than 
cancelled by the gain in candle power. 

This does not, however, follow. The very interesting record 
of results, by Frankland and Thome, shows that where marsh 
gas is replaced by carbonic oxide a very much larger propor- 
tion of an illuminant is needed to produce the same candle power. 
This drawback is, therefore, inherent in any gas which replaces 
marsh gas by carbonic oxide. 

It is worthy of note, also, that very rich, or high candle 
power coal gas will have a similar drawback, as compared 
with a poorer one, and will tend to vitiate the air of rooms to a 
greater degree. 

It is no practical answer to this objection to say that, with a 
higher candle power, less gas in proportion is used. This is 
not true within the range of moderate variations, such as are 
now considered (16 to 20 candle power.) The consumer, with a 
richer gas, rejoices in his superior light, and turns on an extra 
burner to realize his advantages more thoroughly. 

We are not referring to extreme cases, or maintaining that in 
a. nearly pure marsh gas there would be a better condition of 
affairs m this respect than in a rosin gas; but, simply, that 
iJ^thin an ordinary practical range, high candle power may not 
aJways be an unmixed advantage. 

As regards the actual fact of the production of carbonic acid, 
by coal gas and water gas on burning, I made the simple 
experiment of exploding known volumes of coal gas and water 
gas,* and determining the volumes of carbonic acid actually 
produced, and of oxygen actually consumed in that operation. 

Thus, 100 measures of the illuminating gas from coal, sup- 
plied by the Hoboken Gas Company, as it comes from the 
burners in my laboratory, yields 64.945 measures of carbonic 
^cid, while 100 measures of waterg as, supplied by the Municipal 
Company of New York, as it comes from a burner in the School 
of Mines, yields, on combustion, 99.93 parts of carbonic acid. 

The amounts of oxygeli consumed are about the same, in 
^ach case, being in fact — 

Hoboken gas 133.375 per 100 vols, of gas. 

Municipal gas 151.24 per 100 vols, of gas. 

* B^ wtiter gas I, of course, intend the illumineiting mixture so called. 

25 



194 



The reason of this large yield of carbonic acid from water 
gas, as I have already stated, is to be sought not in carbonic 
oxide, but in the excessive amount of illuminants which water 
gas requires to bring it up to a good standard. 

Thus, while a coal gas with 6 per cent, of illuminants will 
give 16-candle power, a water gas, with 18 per cent 
of illuminants, will only give twenty-two candles, or„ in 
other words, require 300 per cent, increase of illuminants 
for 40 per cent, increase in light. This is necessarj, because 
as Frankland's article already cited shows, while marsh 
gas is not an illuminant, and contributes nothing to the pro- 
duction of light, yet carbonic oxide is a sort of negative illumi- 
nant, or absorbent of some 20 per cent. 

The following analyses of some water and coal gases will 
show these and some other curious relations. 

Analysis of Municipal gas, made in June, 1877, in which the 
presence of benzine or paraffines was first note.d by me. 

Carbonic acid 21 

Oxygen W 

Benzine vapors and like illuminants 1.14 

defiant gas and like illuminants. '. : ' 15.12 

Carbonic oxide 26.18 

Hydrogen .^ 27.29 

Marsh gas 25.43 

Nitrogen 4.45 

99.96 

In this and other cases I use the popular word benzine to 
indicate, in a general way, a mixure of paraffines, such as the 
benzine or petroleum naphtha represents. I have since aban- 
doned the use of this word to avoid confusion with benzole, 
Gq He , which is, of course, reckoned in an ordinary analysis 
among the olefines, or illuminants. Of course no one supposes 
that benzole is an olefine ; but, as for practical purposes, its 
behavior in an illuminating gas is indentical with an olefine, 
this loose way of indicating the group of bodies absorbed hy" 
Nordhausen acid or bromine is not objectionable. 



Obdinaby CoAii Gas. 

BUSSELL. 



CarboAic oxide 4 . 167 

Carbonic acid 1 . 950 

Oxygen 139 

defines 5 . 504 

Hydrogen 45.847 

Marsh gas 40.948 

Nitrogen 1 .445 

100.000 



A. WURTZ. 



12.9 


6.6 


.3 


3.6 


3.8 


6.4 


50.2 


45.6 


32.8 


34.9 


— — 


2.7 



W. D. 
Thompson — 



HsO 




100.0 



99.8 
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It is a carions cireurostance that the water gas shows less 
hydi'bgen, as a rule, than the coal gas. 

Municipal Gas, Dec. 12. 1877. 

Carbonic acid • 371 

Oxygen 1 .021 

Olefines 17.363 

Carbonic oxide 27.893 

Hydrogett 23.487 

Marsh gas 24.612 

Nitrogen • 6 .235 

99.982 

In this analysis the fraction of a per cent, of paraflSnes was 
not removed, and the hydrogen and marsh gas members are, 
therefore, in error to a corresponding amount. 

Habbisbubq Water Gas, Collected Januaey, 1878. 

Carbonic acid 3 . 691 

Oxygen 421 

Olefines 12.376 

Carbonic oxide 26.190 

Hydrogen 31.865 

Marsh gas 21.631 

Nitrogen 3.788 

99.962 

Paraffiues not determined in this particular case, and thus hydro- 
gen and marsh gas figures are subject to correction. 

I have lately heard my analyses criticised because they did not 
foot up 100. 

This is a matter of taste, however, in which I claim the right 
of pleasing myself. These determinations involve a considerable 
amount of calculation. I have carried my figures out in them to 
the third place of decimals, and neglected all beyond. This 
causes a slight deficiency in the summation of results. It would 
be easy enough to " pad" the figures to a round sum, and even 
if this were all done in one item it would hardly introduce an 
error equal to that which probably exists from other causes, and 
Would certainly be of no practical importance whatever. For 
niy own part, however, I think that the actual numbers look just 
as well, and are no less honest than a round sum obtained by 
makiug .286=.290, or the like. 
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APPENDIX E. PAPER 3. 



Common WEALTH of Massachusetts, ) 

State Board of Health, Lunacy and Charity, } 

Department or Health, State House, Boston, May 1, 1883. ) 



In reply to your letter of April 26tli as to cases of death from 
inhaling of illuminating gas, I will say that I have written to 
Dr. Draper, who is the medical examiner for one of the Boston 
districts, and he replies that he has made two autopsies in cases 
of death from inhalation of illuminating gas, and another in 
which the same cause was probable. In all, the gas inhaled was 
(^oal gas. I send you a copy of the report of autopsies, taken 
from Dr. Draper's account in the Boston City Hospital Reports, 
vol. iii. 

It would seem that a general introduction of water gas would 
have the following objection, as a matter of public health : It 
contains a far greater quantity of carbonic oxide gas than 
illuminating gas from coal, and hence more dangerous. It 
is much more inodorous, and hence more dangerous. Thus 
far but little can be judged of its fatality from observation and 
experience, since it has nowhere been introduced on a large 
scale. 

You will find an article xipon this subject in the Transactions 
of the American Public Health Association, vol. iii, by Dr. 
Edward S. Wood. 

Yours truly, 

SAMUEL W. ABBOTT. 



APPENDIX E. PAPER 4. 

Laboratory for ANALTricAL Chemistry, No. 40 Meeting Street, | 

Charleston, S. C. May 3, 1883. f 

In response to your favor of the 30th ult., this day at hand, I 
beg to state tliat I liave not changed my views from those 
expressed in the pamphlet forwarded to you by the same mail. 

Yours very truly, 

CHARLES U. SHEPARD. Jr. 
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WATER GAS IS POISONOUS. 

[Extract from the Journal of Gas Lighting, Water Supply and Sanitary Improve- 
ment. London, May 28, 1878.] 

WATER GAS. 

In the Journal of the 7th inst. we published a report made 
by Professor Wurtz, on the chemical composition of the gas 
manufactured at the works of the Municipal Gaslight Companj^ 
New York. No doubt many of our readers were surprised on 
perusing that report, to find that the opinion entertained in 
past times as to the noxious character of carbonic oxide was 
entirely repudiated by the writer. We have thought, there- 
fore, that a review of the history and progress of water gas 
manufacture might be interesting and useiul, as bringing to 
light what the old school authorities really knew and said 
about the nature and effects of carbonic oxide. That it is pres- 
ent in large proportion in the mixed gases obtained by the 
decomposition oi water with highly heated carbon in well-con- 
structed furnaces is abundantly proved by the document just 
referred to^ though its baneful influence seems therein to be 
completely ignored. 

From the report of Professor Wurtz we find that on a certain 
day the gas under analysis contained 38.46 per cent, of car- 
bonic oxide. Of course it did, the aim of the water gas maker 
being to produce tliis gas, instead of the incombustible article 
carbonic acid. The accomplishment of this object is that 
which inventor after inventor labored unsuccessfully to achieve, 
until the time of the contrivance of the Kirkham furnace ; in 
feet, Kirkham's method was considered a success because of 
this. No attempt, therefore, is made by the American users of 
his plan to disguise the presence of the once dreaded poison ; 
knowing as they do that water gas cannot be profitably manu* 
factured without admitting it as one of the constituents of the 
ittixture. 

Although it seems ridiculous to remove, by any means, how- 
ever simple, so large a volume of combustible matter when 
once formed, yet it is well known that tlie feeling against it was 
So strong in France, some years ago, that the Alliance Com- 
pany, holding the concession for ligliting the Hotel des Inva- 
lides, being desirous to substitute the Kirkham gas for the coal 
gas they were then supplying, professed that they would purify 
it in such a manner that it snould contain only two per cent, of 
this noxious element. Arrangements were made for carrying 
this plan into effect, but the gas on being analyzed was found 
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to contain from thirty to forty per ceni of carbonic oxide, 
instead of the specified quantity. After reading the following 
report, we can understand why Eirkham's process was so 
unceremoniously abandoned in France at that time, and why 
in these days a Frenchman should take the idea to America, 
instead of trying it again at home. 

(translation.) 

[Report of M. Pelouze, to the Municipal Council of Paris, in 

the Sittings of June 24 and 28, 1854]* 

"No process, however admirable and promising in other 
respects, could stand against such serious accusations as these, 
and, consequently, it was not long before Kirkham's system of 
gas manufacture was altogether abandoned in France. Its 
recent revival on the other side of the Atlantic leads us to 
notice what was done before Kirkham, and what has since been 
done by others ; because there is no doubt that, if the water 
gas idea becomes for a short time popular again, many trans- 
formations of the Kirkham furnace will make their appearance, 
and claim for themselves the charm of novelty." * * * 

In this connection we give the remarks of C. V. Smith, C. E., 
in the report of his visit to the works of the Municipal Gas- 
light Company in New York : 

" On the 21st day of March, 1876, in company with several 
other engineers connected with some of our largest neighboring 
companies, I examined thoroughly into the merits of the pro- 
cess, and although extravagant claims had been made for its 
economy, they frankly admitted it was not made cheaper than 
coal gas, but, with the experience gained, it could be in the 
future. Subsequently, in looking up authorities on water gjas, 
I found in Hughes' Gas Works, 2d edition, 1864, a description 
of this novel invention credited to and used by M. Gillard, at 
Narbonne, France, in 1859, about fifteen years prior to D^ 
Motay's alleged discovery. Their patents in this country only 
cover a few minor details not vital to the process, should any 
care to avail themselves of it. Hence, we see there is no 
novelty." — Society of Gas Lighting, 1878, p. 45. 

It having been asserted, as Major Gilchrist, before the City 
Council of Charleston asserted, that water gas was not for- 
bidden in France, a letter of inquiry was addressed to M. 
Pelouze. The following is his answer : 

* That part of this report which is omitted here is given in another part o^ 
the Appendix. 
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(translation.) 



Pabib, October 15th, 1876. > 



34 Kue Delaborde. 
[r. James Smedbebo, San Francisco, Gal. : 

Deab Sir : — ^Tou can let Mr. Bartol know, in answer to his 
uestion, that there is no law prohibiting Paris from using gas 
btained by the decomposition of water. 

What foUows will explain how such a thing could be supposed. 

In 1855 the different gas works for illuminating the city of 
^aris and its surroundings were united to form one single com- 
pany, the Parisian Gas Company. 

A commission appointed Dj the Municipal Council of Paris, 
tnd the Prefect of the Seme Department, had previously 
examined the different processes of making illuminating gas. 
On their report the Municipal Council imposed on the Parisian 
Company the obligation of making their gas by the distillation 
of coal, rejecting all other processes, among them that of gas 
from water. One of the principal reasons for the rejection of 
this ^as from water was, in effect, the presence of a large 
quantity of carbonic oxide in a gas thus obtained, capable of 
causing asphyxia, and the formation of explosive mixtures. 

By said agreement with the City of Pans, the Parisian Com- 
pany has the exclusive right to lay their pipes under the streets 
or public ways ; this is equivalent, indirectly, to a prohibition 
of any other system of lighting which requires subterranean 
pipes for itg distribution. 

This regulation does not prohibit any person from lighting 
his own premises as he may wish, with gas from coal, portable 
gas, which is carried to the domicile of the user, petroleum, 
oils, &c., providing they conform to the police regulations. 

There is no law or regulation that prohibits the employment 
of gas obtained by the decomposition of water. 

ISevertheless, I repeat it to you, the Parisian Company can- 
not manufacture or distribute oy their pipes any but the gas 
obtained by the distillation of coal. 

Yours, truly. 

(Signed) EUGENE PELOUZE, 

Director of Gas Co. 

In Germany the manufacture of water gas is, I am informed, 
prohibited by law. 

Beport of JB. H. Bartol to the Committee on Public Build- 
ings and Grounds, United States Senate, of February 7, 1876, 
pp. 8 mi 9, 
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To fthow the poisonouR quality of Carbonic Oxide, we quote 
from an article by Prof. Morton, viz : 

CARBONIC OXIDE. 

** IS IT A IIAKMLKSS AN.KSTHETIC OR A VIRUIiENT POISON?" 

\By Hoiiry Morton, Ph. 1)., Prosidont of the Stevens' Institute 

of To.clin<jlogy. I * 

On jui^n 557 of th« sanin work, wo find as follows : 
In (jondon ^as tlie amount of carbonic oxide varies from 
tiv(i to K<»von |MM- <u^nt ; lijjht carburetted hydrogen, 40 to 45 per 
ami ; and olotiani ^as, tlirco to four per cent. There is little 
doubt that carbonii: oxido is the most actively poisonous of the 
^aHos ])roH()nt'. 

* lnd(3od, soim* have stattnl that it is the only poisonous body 
(M. Toiirdt^s). But it is more than probable, as Dr. Taylor 
suggests, that the various hydrocarbons present have also a 
noxious iniluenct^ It. is curious, however, tnat in a very dilute 
state, pun^ carburottod hydrogen does not appear dangerous to 
luuilth, inasmuch as the miners breathe it continually without 
any a})paront ill t^lVocts resulting/ 

lOxnUlT 1-'K(»M nKlH>«T OF (J AS COMMISSIONERS OF C'lTY OF B<)STOK, 1876, 

l»A«B :h>. * 

'* TluN addition to it, however, of petroleum gas greatly 
diminishes the danger by imparting to it a very powerful odor.' 

Von Pottenkoftw : Professor of Hygiene at the University 
of Munich and ** (M)ormedioinalrath," in his Beziehungen des 
Luft zu Kloidung, Wohnung it Bodeu, 3d Ed. Brunswid^, 1873, 
(pp. 87, 88.) says : 

** UomarkabU^ proof of the permeability of the ground upon 
whiohimr houses are built, and of their foundation walls, is 
furuishod by the leakage from burst gas pipes in the streets, 
w hi\*h every now and tlu^n has killed ]>orsons asleep in the 
^'^\ija\'out luuises, evi^n when there were no gas pipes in these 
lumses themselves. 

'' I kuv>w in my own e\j>erienee cases where in this way in 

^,'j«v uight v^ften two ami three, and one occasion, five persons, 

^>'f^ \\w gviMUul tloor, were piusoued by illuminating gas which 

^*ss^|;v\l l\v a leak often luvue than twenty feet from the walls 

>4 ul)s* lu*use, and could never Ih) revived. 



H(%«ki:Si'L N»f thU rt*iK>rt whioli isomitt^'d Iut^ is given in another part of 
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" The gas, in order to have killed the persons in these rooms 
must, in these cases, have passed through the body of the 
street, then through the foundation walls of the house, then 
through the vacant space of the cellar, and lastly, through the 
floors of the rooms themselves." 

Dr. von Pettenkofer then explains why such cases as the 
above occur from leaks ' in the street only in winter, and in 
summer only from leaks in gas pipes in the houses themselves 
— not because as suggested oy some that air and gases cannot 

Eass through the ground when frozen; but because from the 
eat in the houses in winter, the air within them becomes 
heated and rises, and thence the cold air and gases in the earth 
rush in. The heated house somewhat like chimney draws to 
itself all the neighboring currents of air. He then continues, 
p. 89: 

" I have known in Munich an interesting case which shows 
clearly that the air from the ground can bring the smell of gas 
into a house without there being a trace of the smell in the 
street itself. In a small room on the ground floor of a palace, 
which was heated to a high degree, gas was most plainly smelt. 
The palace itself was not lighted with gas, though there was a 
gas-pipe through the entrance leading to the court and to the 
stables. A close examination of this pipe was made but no leak 
was discovered. As the smell of gas remained in the room, all 
connections with gas were cut off from the palace and oil lights 
alone used. It was confidently expected tnat the smell of gas 
would then disappear ; but it did not. The streets were then 
opened and the pipes were examined. The pipes were found 
tight; but something else was also found. 

"The palace was so situated that the level of the street, (lier- 
fallt) at this point sloped downwards from two sides. At this 
point, therefore, there was found a water-collector or syphon. 
It was made of the old style, by which, when the condensed 
water reached a certain height it ran over into the adjacent 
ground. The gravel at this point, therefore, had become impreg- 
nated, not with gas, but merely with gas water. While the air 
streamed through the gravel toward the warmed house — that 
is, while the colder atmospheric air in the street pressed the 
warmer air in the gravel to the still warmer house, this air 
became impregnated with the smell of gas, derived from the 
escaped condensed gas water. The syphon was removed and 
the smell in the palace totally disappeared. 

" I will (p. 90) give another case, oi my own experience, of the 
streaming of air contained in the ground of the street towards 

2^ 
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a house. This fell under my own observation ; and it shows 
liow the flow of air is often directed to a special locality -to one ' 
out of several adjacent rooms. 

" About fourteen years ago, in a Bavarian city, in a Catholic 
parsonage, there lived many priests in the adjoining chambers 
on the ground floor. One morning the priest whose turn it was 
to read mass, did not appear ; and upon going into his chamber, 
he was found lying unconscious and fainting. The physician was 
called. He was at no loss in his diagnosis, and at once declared 
the case one of * typhus pemicrosus,' which at that time was 
prevalent in the city. 

" A male nurse, and after him a Sister of Mercy were detailed 
to tend the patient. After a few hours spent in the sick man's 
room, both of them had to be taken out, both having fainted and 
showing the same symptoms as the sick man. Manifestly they 
were infected with the same kind of malignant typhus ; and as 
the sick priest became worse each hour, his parents were tele- 
graphed to come at once if they wished to see their son before 
the death for which he had already received supreme unction. 

" This message of sadness soon spread through the parochial 
circle in which the young priest was specially respected and 
loved. An elderly city matron, despite of the medical prohibi- 
tion and despite of the danger of infection, would not keep from 
saying farewell to the good and kind priest. This elderly matron 
kept an inn, and as soon as she entered the priest room, she 
exclaimed, ' gas is escaping in this room.' She was answered, 
that this was impossible, as there was neither gas uqr gas-pipe 
in the whole parsonage. The smell had already struck several, 
and proceeded in part from the perspiration of the sick man, 
and in part from the privies. But the old lady had too strong a 
mind — she refused to admit herself mistaken or to be restrained 
from removing her clerical pastor, (who had been in deliriuiD, 
but had improved slightly on being taken to an open window) 
from this atmosphere and putting him to bed in her inn I 
although the physician declared the sick man to be on the point 
of death and incapable of transportation. It would detain me 
too long to picture the entire romance which followed ; but the . 
change of atmosphere had so remarkable a result that the sick 
man in half an hourafter his removal to the fresh air, recovered 
his consciousness, and would not believe that he had typlius 
fever. That evening he showed a very good appetite. 

" Upon the removal of the sick man all the windows of to 
room were thrown open and were left open all night to let the 
fearful infection from him escape. The consequence was post 
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markable. During the niglit tlie next door neighbor of the 
•iest sickened in the same way. The attending physician 
w in this the indisputable confirmation of the diagnosis, 
hich had been denied the day previous, of typhus pernidosus. 
Bsterday one priest, the nurse and Sister of Mercy. To-day 
lother priest — the one had evidently been infected by the 
iher. But the good city matron had already applied to the 
is office, and upon the opening of the frozen street, it was 
•und that the gas pipe had burst about twenty feet (German) 
om the outside wall of the parsonage. It was repaired, and 
le symptoms of typhoid fever disappeared. * * * 

" The clerical gentleman has given me this story himself, and 
ermits me to give his name on the condition that I mention 
ith proper praise her who saved his life. The place was 
.ugsburg — the clergyman is Mr. Jacob Turk, now the Royal 
Jlerical Counsellor, a court-cannon and professor to the Koyal 
Jadet-corps in Munich. The sensible and energetic woman 
ras mine nostess of the " Three Moors " in Augsburg, the aged 
ladame Deuringer, who died about six months ago." * * 

I can tell also another story like this — only from Munich, not 
Augsburg. 

(This is found in Anhang 12, p. 114, and is very similar.) 

" The movement of gas from the ground into our houses 
ieaches us * * that we are very short-sighted when 
«re hold that our uncleanly neighbor can at the most poison our 
^ater. He can also poison the air in our ground, and this is 
ihe more dangerous, as the air diffuses itseli more and is more 
Qaovable than water. If I can convince you of this fact, my 
lecture here has not been in vain." 

Bear in mind that in these cases it was coal gas which caused 
ihe above. If it had been water gas, about five to six times 
acre poisonous, even the sensible exertions of mine hostess of 
he " Three Moors," would hardly have saved the Reverend 
'Royal Clerical Counsellor." 

Dr. Hermann Enlenberg, in his " Handbuch der Gewerbe- 
lygiene, Berlin, 1876, p. 352, speaking of carbonic oxide, says : 

**In a sanitary point of view, all processes in which carbonic 
^ide enters should be watched with the utmost closeness, on 
c^count of its very poisonous qualities. To these chiefly belong 
U chemical operations which produce carbonic oxide. * * 

In places where people live, carbonic oxide comes from 
luminating gas, leaking from imperfect pipes. - * 

Telpeau, in 1865, first called attention to the observation of 
^rret upon a new epidemic in Savoy, which was called 
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* meningetiH cerebro-spinalis, typhus cerebralis, and febris, 
remitteiiB gravis,' which however, proved to be only the 
intoxication of the carbonic oxide which escaped from the iron 
stoves. * * 

That (p. 353) carbonic oxide can produce extremely ffrave 
and serious ilhiess, is most thoroughly established (hinreicnend 
l)ftgrundet). Carbonic oxide poisoning have even by physicians 
l>eHU mistaken for typhus and similar diseases. It is, there- 
fore, of tlie greatest importance to hunt out this injurious 
fa<^tor (^very wliore and to avoid its deleterious effect." 

Again, p. 002, "with illuminating gas, the most dangerous 
(•asf»s of ])()is()ning are those which have occurred in houses 
whoro no gas was used ; but where the gas has forced itself 
in th*^ houses from leaks in the gas pipes in the streets." 

ll^Mid, pp. noi, 603. 

Laboratory for ANALTxicAii CHRMibTBT, ) 

'20 Broad Street (np stairs ), > 

Charleston, S. C, .July 24, 1880. ) 

Mmj. IIkniiy I'i. V(HiN(*, Chiirleston, 8. C: 

In compliance with your request, I beg leave to submit here- 
witli my objections to water gas. 

It is (langenms. 

A(*cording to the analysis, by their own chemist, of the 
commercial water gas manufactured, according to the "Tessie 
duMotay" process, by the Municipal Gaslight Company of 
New York City, it contains about 28 per cent of carbonic oxide 
gas.* 

The amount of carbonic oxide in the ordinary' coal gas may 
be stated as about 6 per cent.*'^ 

In fact the principal difference — from a hygienic standpoint-;- 
between the two gases lies in the larger content of carbonic 
oxide in water gas and of marsh gas (or light carburetted 
hydrogen) in coal gas. In the treatment of the intensely heated 
carbonaceous matter with steam, it is the object of the manu- 
facturer of water gas to produce as much as possible of carbonic 
oxide a combustible gas — to the end of diminishing the quan- 
tity of carbonic acid gas, which is incombustible. There is no 
feasible method of subsequently removing the carbonic oxide 
from the gaseous i)r(^duct, desirable as this step is regarded 
bv all. 

• 

^ U^port of l*rofoKHor Henry Wnrtz to Charles D. FraDkland, President of 
iho Mniiioiiml (ijisli^ht ("oiupany of New York, March 4, 1878. Journal of G*^ 
hi«jhtinf(. \Vi\tor Sui)i)ly, Ac, May 7, 1878. . 

♦ Ohemwtry, hiorHpinio and organic, Bloxam, p. 141 . EncyclopediA o* 
rh<»ni»tT>-, vol. I, p. iV.>4. AmoricaQ GaHlight Journal, March 2 and 16, 1878- 
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.rbonic oxide gas is not only unfit for respiration, but it 

>terious. Not only can it sitoocate, it poisons."' 

le hundredth part of this gas (carbonic oxide) mixed with 

air, renders it almost paralyzing for warm-blooded 

Is."* 

.rbonic oxide is a gas of so poisonous a character that, 

ling to Leblanc, one volume of it diffused through one 

ed volumes of air totally unfits it to sustain life."* 

arm-blooded animals soon die in ah atmosphere contain- 

rbonic oxide, even a slight admixture, as low as one per 

n, being sufficient (to produce that effect)."^ 

small content of carbonic oxide in coal gas, imparts to it 
Lsonous properties, since the more abundant constituents 
)gen and marsh gases) are simply irrespirable, i. e., non- 
staining, but are not poisonous, and the authorities seem 
I in estimating the deleterious effects of coal gas by its 
itage of carbonic oxide.^ But as water gas contains four 
B times as much carbonic oxide as coal gas, it is not 
;e that numerous deaths have resulted from the substitu- 
f the former for the latter, or that the use of an illumina- 
is possessed of such deadly properties has been expressly 
den in countries where the preservation of the citizens' 
a matter of serious governmental concern.^ 

unignited escape of water gas for a few hours from an 
Durner of the ordinary size into a close sleeping apart- 
of common dimensions, would introduce sufficient car- 
oxide to jeopard, if not destroy, human life, since (as 

quoted) the contents of this poisonous gas has only to 
1 per cent to prove deadly to an unconscious sleeper, 
in, the products of the combustion of water gas are more 
rious than those of coal gas. When equal volumes of 
i.re burnt, water gas produces about fifty per centum more 
lie acid gas.^ Consequently, with the same consumption 
ber gas and coal gas, the atmosphere of an apartment 

be much sooner vitiated by the use of water gas. 

te Elt-mentaire Chemie Medicale, Ad. Wnrtz, vol. 5, p. 239. 
m*i appliquee a la Pbysiologie, a la Ptithologie et a 1 'Hygiene Gautier, 
K 14. 

mistry hiorpjanic and organic Bloxam, p. 118, 
rbach der Experimentallen Toxicolopjie Herman, p. 102. 
dbach der guriehtlichen ehemie. Sonneuschein, p. 299. HandbUch 
xikologie, Haseman, i^. 657. Lebrbuch der praktischen Toxikologie, 
, p. 82. 

ort of M. Pelouze to Municipal Council of Parifi, June 24 and 28, 1854, 
of GaHlightiog, <S[;c., May 28, 1878. American Gaslight Journal, June 

irb'^nic oxide," Prof. Henry Morton, American Gaslight Journal, March 
3, .1878, 
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Perhaps the most terrible calamities arising from the inhala- 
tion of illuminating gas occur in houses into which the service 
pipes have not been introduced, but into which the gas finds its 
way through drains or other openings from a defective main, 
and where the true cause of the trouble is at first passed over 
owing to the non-consumption of gas on the premises.*^ That 
under such circumstances the consequences would be much 
more serious with water gas than with coal gas, follows very 
naturally from my previous remarks on carbonic oxide. In fact 
wide spread disorders which were at first regarded as epidemics 
of cerebro-spinal meningitis and typhoid fever have been 
traced to the presence of carbonic oxide in the atmosphere." 

It remains to be proven that water gas is cheaper than coal 
gas. 

The claim of the advocates of water gas rests mainly on their 
assertion that it can be produced at a much lower cost than 
coal gas. The cost must chiefly depend on the prices of 
anthracite coal and naphtha, which until recently were sold at 
such low rates that in the cities near the coal centres there 
appeared to be some ground for the assertion. But when, this 
spring, the prices of these articles had somewhat recovered to 
what may be regarded as their legitimate values, we find the 
Municipal Gaslight Company of New York City (the most 

Srominent "Tessie du Motay" concern in the country) actually 
emanding $2.25 per one thousand cubic feet, notwithstandini| 
their former boast that they would always be fully recompensed 
with $1.50 for the same quantity. ^^ 

It has been shown that the manufacture of water gas is nec- 
essarily attended with a very considerably greater waste of 
energy than is involved in the production of coal gas ; that one 
pound of coal in the products of the coal gas process afiFords 
two and a half times as much potential energy (i. e., heat units) 
as the same amount of coal converted into water gas ; ana 
"that one cubic foot of coal gas would generate more than 
twice the heat of one cubic foot of water gas." ^^ 

Naphtha, which enters into the manufacture of water gas to 
the extent of about six gallons to the one thousand cubic feet, 






^**Gewerbe Hygiene, Enlenberg. p. 352 ; Beziehnngen der Lnft zn Kleidnngi 
Wohnnng und i^oden von Pettenkcflfer, p 87 . 

* 1 Gewerbe Hygiene. Enlenberg, p. 60'2. 

I'-i Letter of Prot. Benj Silliinan, Yale College, July 17, 1880. 

18 ♦♦ Waste of energy in the production of water gas." Lecture by E. Yander- 
pool, before Soc. of Gaslighting, Oct. 9, 1879. 
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B a dangerous commodity, whether for transportation or stor- 
ige, and could not fail to cost very much more in this city than 
in Pennsylvania and other localities near the oil regions. 

Very respectfully your obedient servant, • 

CHABLES U. SHEPAED, Jr. 



Laboratory for Analitical Chemistbt, 
20 Broad Street (up stairs), 
Charleston, S. C, August 12, 1880 



J 



Major Henry E. Yoong, Charleston, S. C. : 



Dear Sir : There are several very surprising statements in 
the communication of Henry A. Mott, Jr., Ph. D., Ac, &c., 
which appeared in the " News and Courier " of the 28th ult., and 
to which you have now called my attention. 

Dr. Mott repeatedly asserts in his letter that the commercial 
water gas is " fixed ;" the result of passing the mixture of the 
two gases (the " body gas " and naphthous vapor) through re- 
torts " where they both unite and form a fixed gas." 

It is to be inferred that by fixation he means the establish- 
ment of a chemical union between these gaseous mixtures. If 
that be the case, it is very strange that this mysterious " tertium 
quid " does not appear among the definite chemical compounds 
and simples of Dr. Henry Wurtz's analytical tables. That 
gentleman has published the following analyses of the water gas 
lumished by the Municipal Gaslight Company of New York : 

Per Cent. Per Cent. 

Hydrogen gas 38.05 38.20 

Mwfshgas 11.85 15.82 

Carbonic oxide gas 29.40 27.14 

Carbonic acid gas 0.10 10 

Oxygen gas 0.10 0.10 

Kltrogengas 3.71 3.35 

Olefiaes (vaporized) 9.29 9.29 

I'ardffines do 7.50 6.00 

J All the above mentioned bodies are as familiar, especially in 
the case of carbonic oxide, as arsenic. Where is the ** fixed" gas, 
and of what does it consist ? 

If ** fixation " does take place, it must be of a very weak char- 
acter, for it did not interfere with Dr. Wurtz's determination of 
the several constituents ; nor does he appear to have recognized 
any chemical union between them ; nor would it' retard the 
I je^y effect of qq^ of the chief ingredients upon animal life, 
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To assert that '' improyed apparatus for storing naphtha has 
eliminated all danger of explosions from this source,' would be 
only equalled by claiming that improvements in the construction 
of powder-magazines had rendered gunpowder a safe com- 
modity. 

Dr. Mott ignores entirely the difficulties and dangers insepar- 
ably connected with the transportation and use of naphtha. 

Carbonic oxide does not appear to constitute a '* fluctuating 
percentage" in water-gas as manufactured by the "Tessie.du 
Motay " process, and as examined by the chosen chemist of the 
Municipfil Company of New York. 

It would seem to be quite uniformly present to the extent of 
about 28 per centum, i. e,, four or live times as jnuch as is con- 
tained in coal gas ! 

Dr. Mott does not claim that water-gas undergoes so binding 
a " fixation " as to lose, entirely, the poisonous properties of ite 
constituents. He is even disposed to separate by twenty min- 
utes the completion of the toxicologicial action of the two 
illuminating gases, and affects to regard with favor the (acknowl- 
edged) earlier fatal effects of the water-gas ! That a suicide or 
condemned person should choose water-gas in preference to the 
nfore painful, but speedier (though not surer) rope or axe, is not 
to be wondered at; but that an intelligent man should trifle 
with a question of such momentous consequences to the innocent 
public, is, at least, very surprising. 

Not only will water-gas kill more rapidly than coal-gas, but 
very much so. And what is to the j)oint — the effect of escaping 
unignited water-gas on a sleeper m a close apartment is so 
speedily deadly, that the chances are largely in favor of his 
being found dead in the morning; whereas if it is an escape of 
coal-gas, the chances are largely in favor of his being rescued 
alive, and that his stupor will soon pass off on his removal to 
fresh air, and on the administration of restoratives. 

It will not be possible to confuse the public on this score. 
Every one will appreciate the difference between a gas which 
destroys life before outside attention can, under ordinary cir- 
cumstances, be attracted and help brought in time to save an 
unconscious sleeper ; and one whose action is so slow that fatal 
results from its inhalation in bed-chambers are extremely rare. 

Yours very truly, 

CHAKLES U. SHEPARD, Jb. 
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Labobatobt fob Analyticaii Ohemistby 
20 Broad Street (up stairs,) 
Chableston, 8. C, September 17, 1880. 



Majob H. E. Young, 
Deab Sib : 

I have been directed by Prof. Shepard, who is still absent 
from the city, to call your attention to the following points in 
connection with the article on water gas by Dr. Jones. 

1. That the Dost mortem examination of victims from breath- 
ing coal gas sliows effects precisely similar to those observed 
on bodies of animals poisoned by carbonic oxide. 

2. That the symptoms are the same. 

3. Consequently that authorities ascribe the poisonous effect 
of illuminating gas to the content of carbonic oxide, and judge 
of its danger in proportion to the amount of carbonic oxide 
present. 

4. That the argument that carbonic oxide affords, on its com-* 
bustion, less carbonic acid than light carburretted hydrogen, 
is apt to mislead in a comparison of the two illuminating gases. 
It is true that carbonic oxide is predominant in water gas, and 
light carburetted hydrogen in coal gas, but the former is so 
fortified with hydro-carbons (from the vapor of naphtha) that 
by actual experiment it gives fifty per cent, more carbonic acid, 
volume for volume. 

Professor Shepard further directed me to state that you 
could find a refutation of the rest of Dr. Jones' article in his 
own first and last papers on the subject. 

Very respectfully, 

P. E. CHAZAL, Ass't 

APPENDIX E. PAPEE 5. 

American Gaslight Joubnal, October 2, 1880. 

THE ILLUMINATING GAS OF NEW YOEK CITY. 

[By E. G. Love. Ph. D., Gas Examiner.] 

A paper read at the meeting of the American Apsociation for the Advancement 

of Science, Boston, August, 1880. 

No city on the globe can offer so many different gas processes 
for study as New York and its immediate vicinity. With a 
genuine coal gas, a coal gas enriched with naphtha, a wood gas 
enriched with naphtha, a water gas made on the Tessie du 
Motay plan, a gas made by the Lowe process, another by the 
Strong process, and so on, one can study almost any phase of 
the gas industry. 

27 
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Tliorft are ton companies in New York, and all, with but om 
(^\4uq)iion, fnrniHli illuminating gas to the city at the present 
(iuio : Now York, Manhattan, Mutual, Municipal, MetropolitAii, 
Harlem, Central, Northern, Knickerbocker, and Yonkers. The 
Knickerbocker Works have recently passed into the hands of 
t Im IVluni(^i])al Company and are undergoing alterations to adapt 
them to the manufacture of the water gas. 

I hliall limit myself to a descri])tion of the processes carried 
out by the companies on Manhattan Island. 

'V\u\ Manhattan Company is one of the oldest in the city, and 
lias hnhl its own in the manufacture of gas from coal, while 
olluu' (Munpanies have yielded to the allurements of petrolemn 
naphtha. The coals emjJoyed are from Pennsylvania and Vir- 
ginia, with cannelton cannel as an enricher, which is considered 
far superior to Engbsh cannols. The average proportion in 
whit^h tht^se cojtls are used is eighty-seven per cent, ol common 
loal and tliirtetMi ])er cent of cannel, and m 1879 not far from 
1(10,000 tons were carbonized. The distillaticm, conducted in 
the ordinary way, is carried to a yield of about 10,550 cubic 
I'ntit. \mr Un\, The company at their two stations have 2,000 
Ktlnrts, with a ca])acity of 6.^ million cubic feet in twenty-four 
hiiurs. 

( Miti iiitiU'esting feature of these works arc the scrubbers used 
l\ir n^nioving the ammonia from the gas. They are the Livesey 
juiuldierH, with some improvements by the comi)any's engineer, 
Ml. {y V. Smith, and Mr. William Farmer. The scrubber (of 
which Ihti comj)any have four) consists of a cast iron tower, 
:«ut\ lot^t seven and three-cpiarter inches high by sixteen feet 
l\.ii uii'heH diameter, built in eight vertical sections of sixteen 
:.. v,»nnutrt nat^h. **Tlie inlet and outlet box is placed under the 
truhit ill' nach scrubber, upon a mascmry foundation." A vertical 
|ii|in, Iwtudy-ftMir inches inside diameter and sixty-two feet foul' 
lu. hi'.i higli, passes from this box to the top of the scrubbeX 
.\\\A i.i Ihn outh^t ]>i])e for the gas. 

Ihu amildar space around this pipe forms the inlet for tU^ 
.,1 . 'llu» li»\\er is tiUed with wooden trays made of quart^^ 
\iu\k |iUu> mIx iut^ht^s wide, the trays being separated by strips 

• l liudiiii i\\\i liy thre(^ inches. "The amount of wood surfac?^ 
ui .. uli tii-.i uhhor is about 204,270 feet — say 4.7 acres." 

li I . iiiDlimiury to iMichwe these scrubbers in a building, bu"^ 

\li Siuiih v^Mi-^tructtnl a wrought iron jacket, leaving a spac^^ 
'■. K wiiui \i ciiivl the Hcrubber of 20 inches at tlie base anc) 15 inch^' 

1 1 I III. ..h.iM Nimr the base there are live circles of steampipe^ 

uluvK iu \Mii(v4' heut the air and keep it above the freezing 
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The water distributer, which is the invention of Mr. Palmer, 
consists of an overshot water wheel 5 feet 10 inches in diameter, 
wliich by proper gearing turns a vertical sliaft attached to the 
distributing arms. There are two of these arras extending from 
the centre to the outer edge of the trays. The water, which is 
pumped into a tank at the top of the tower, falls into the buckets 
of the wheel, which sets in motion the distributing arms. The 
water then passes into the arms, and serves to wash the gas. 
About 1.3 gallons of water are used to every 1,000 cubic feet of 
gas. These scrubbers are designed to pass two million feet 
of gas in twenty-four hours. The Company get 22j^ pounds 
of sulphate of ammonia for every ton of coal carbonized. , 

The purifying is done by lime entirely, one bushel purifying on 
an average 4,500 feet of gas. The spent lime is deodorized by 
drawing air through the ])urifying box by means of a steam jet 
exhaust, after which the lime is removed. 

The Company have 18 gasholders, with a total capacity of.fi ve 
million cubic feet. The amount of gas made by the Manhattan 
Company in 1879 was 1,000 million feet. The specific gravity of 
the gas ranges from .437 to .500. The quantity of sulphur is about 
what is allowed in the gas of London, where the sulphur limit is 
enforced very rigidly. The average for 1879 was 20.92 grains 
per 100 cubic feet. The ammonia, however, is not correspond- 
ingly low, the average for 1879 being 5.91 grains in 100 cubic 
feet. The average illuminating power for the six months ending 
June 30, 1880, was 19.76 oandles. 

Ad analysis of this gas recently made will be found in tabular 
form at the end of this paper. 

The Harlem Company divide the coal gas honors with the 
Manhattan. The coals used are tiie same as those used by tlie 
Manhattan Company, but the proportion of cannel is only about 
lO per cent. In 1879 the Company carbonized 23,392 tons, 
with an average yield of 10,750 cubic feet per ton. The total 
'liake for tlie same year was 250 million feet. 

In place of the condenser the Harlem Company employ the 
^t. John and Kockwell scrubber with very good results. The 
Pi'inciple of this apparatus is to wash the gas in its own liquors. 
tt consists of four boxes, each box provided with a set of tubes 
^hose lower extremities are submerged in the tarry matter 
^a.ien from the hydraulic main. In this way the gas is made 
^o bubble through the tar, and passing from one box to another, 
^^s its tar globules removed. It then passes through a series 
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of upnght pipes, also a part of this apparatus, provided witt a 
lattice work and corrugated plates, and emerges at a compara- 
tively high temperature. The gas is cooled and still further 
purified by passing through two small water scrubbers, and 
then goes to the purifying boxes. Oxide of iron is the material 
employed, and one bushel will purify about 6,000 cubic feet. 

Oxide of iron is not so efficient as lime in removing the sul- 
phur compounds from gas, and we find the average amount for 
1879 to be 47.56 grains per 100 cubic feet. At the same time 
the ammonia is lower, the average being 1.74 grains. The 
Harlem gas is not entirely free from sulphuretted hydrogen. 
The specific gravity of the gas is .435 to .480, and the average 
illuminating power for the first six months of 1880 was 17.59. 
The analysis of the Harlem gas will be found at the end of this 
paper. 

The Metropolitan Company manufacture a gas half way 
between coal and water gas. The body of the gas is obtained 
from coal by distillation in the ordinary way, and this is after- 
ward enriched by naphtha. 

In 1879, 49,255 tons of coal were carbonized. The average 
yield for that year was 11,618 cubic feet of gas per ton of coal, 
the gas having an illuminating power of twelve to sixteen 
candles. 

The coal retorts are of clay, heated by open fires or the 
Liegel regenerative furnace. This furnace is one of the best of 
its class, and is said to effect a saving of twenty-five per cent, 
in the amount of fuel. 

The principle of a regenerative furnace is to supply only a 
limited amount of air to the fuel at first, the resulting non com- 
bustible carbonic acid, in passing through the incandescent fuel 
above, undergoes a decomposition, taking up another equiva- 
lent of carbon and forming combustible carbonic oxide. This 
carbonic oxide can be used in immediate proximity to the gen- 
erating furnace, or carried to some distance, where it receives a 
secondary supply of heated air and is burned to carbonic acid. 

In the Liegel furnace the gases are burned immediately ob 
their formation, and are not removed from the furnace as in the 
case of the Siemens. Hence the heating of the air becomes of 
less importance, as the gases do not need rekindling. 

At the bottom there is a narrow slit for the admission of ail* 
and removal of the slag. From this point the furnace spreads 
very rapidly laterally, and also toward the back of the furnace- 
After reaching its maximum width at about a third of the dis" 
tance up, it diminishes in width, terminating under an arch oU 
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either side of which are the channels for the secondary air sup- 
ply. Below the ground level the furnace projects somewhat, 
lormiug a well, into which the fuel is thrown through an 
opening in front. 

A fire grate is constructed below the slit, with suitable air 
spaces to prevent the too rapid fusion of the slag, as in such a 
case the blocks of the main slit would be more exposed to the 
intense heat. By means of this grate the heat is such that the 
refuse from the mel runs off as a thick slag, which is removed 
from time to time by a workman in the tunnel below the level of 
the retort-house floor. The secondary air supply is heated by 
passing through flues placed under the lower retorts. The Met- 
ropolitan Company are putting in 24 of these furnaces, with six 
rotorts to a furnace. In 1879 the total amount of gas produced 
was 600,360,900 cubic feet. 

The condensers to which the gas next passes are water con- 
densers of the ordinary type. As the gas enters the scrubber 
it receives its enriching material, which is produced entirely 
independent of the coal gas. As has already been mentioned, 
petroleum naphtha is used, although by a little change in the 
retorts cannel coal can be employed if a high price of naphtha 
should render it more economical to use cannel. 

The naphtha is converted into a gas in clay retorts' similar to 
those used for the coal gas, but containing a large iron tube, 
which extends to the further end of the retort. Inside of this 
tube is a smaller one, extending half the length of the larger 
one, and into which the naphtha is fed from a tank, the supply 
being regulated by a stopcock. The object of these tubes 
within the retorts is to heat the naphtha vapor gradually. If 
projected into the retort direct great quantities of carbon would 
separate in the form of lampbk.ck. By the time the naphtha 
vapor has passed through the iron tubes into the retort it has 
undergone partial decomposition into fixed gases. This decom- 
position is completed as the gas passes through the clay retort, 
although it must be said that often this decomposition is very 
imperfect, and naphtha vapor exists in the commercial gas. 

The price of naphtha at present is from 2c. to 3c. per gallon. 
The Metropolitan Company use from 4 to 5 per cent, by weight, 
and calculate that one gallon will produce about 70 feet of 60 
candle gas. There are no separate storage holders for the coal 
^ud naphtha gases, but one must be made in quantity to suit the 
other. 

The coal and naphtha gases mix oil entering the scrubber. 
and then pass to the purifying boxes. Dry lime is used, but 
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the lower trays of every second box are provided with sawdust 
moistened with sulphuric acid, to remove ammonia. One 
bushel of lime purifies 5,000 cubic feet of gas. 

The foul lime is treated the same as that of the Manhattan 
Company, but the Metropolitan Company pay twenty-five dol- 
lars per scow load to have it removed. 

From the purifiers the gas goes to the holders, of which the 
company have eight, with a storaffe capacity of 2,400,000 cubic 
feet. 

Hie average illuminating power of the Metropolitan gas for 
the six montlis ending June 30, 1880, was 20.33 candles. The 
specific gravity varies from .538 to .651. In 1879 the sulphur 
averaged 19.76 grains, and the ammonia 3.67 grains per 100 
cubic feet. A.t the end of this paper an analysis of the Metro- 
])olitan gas will be found. 

The Mutual Company manufacture the body of their gas 
from wood, enriching witli petroleum naphtha. This company 
previously manufactured a coal gas and enriched it with 
naphtha, "but in September, 1879, they commenced making part 
of the gas from wood, still continuing the coal gas, however, to 
some extent. Tlie results obtained proved so satisfactory tliat 
the ])r()portion of wood gas has been increased, until now it is 
double that of the coal gas. I am informed that as soon as 
suitable arrangements can be made the coal gas will be discon- 
tinued altogether. 

Tiie French engineer Le Bon first proposed the use of wood 
for obtaining illuminating gas about the close of the last cen- 
tury. In countries where wood is abundant and coal is scarce 
tliis process is still emploj^ed to some extent, but it has gener- 
ally been abandoned on accoxjnt of the large percentage of 
carbon dioxide produced. The attempts to break up the wood 
tar into gaseous products by means of hot retorts have met 
with little success. 

The Mutual Compan}^ make use of the charcoal to decompose 
tliii tar and convert the carbon dioxide to some extent into tb^ 
monoxide. 

The wood used is Virginia pine, for which the company pn-? 
|5.2'2, (^orded in their sheds. From (September, 1879, to August* 
1. IHHO. they distilled 2,125 cords, yielding 100,010,800 cubi< 
ft^et i>f gas, or about 47,000 cubic feet per cord. In some case^ 
liowover, the yield reached 60,000 to 70,000 cubic feet Eac^l 
cliargi^ consists of eighty pounds, and as a cord weighs 3,3C?^ 
pouinis of 4 It. 4 in. wood, there are about 41 charges in a cord-* 
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The retorts are of clay, made in a peculiar shape, known as 
" boot " retorts. Tlie total length is twenty feet ; of this, 10 feet 
is at the charging end, with a diameter of 13 inches ; then for 6 
feet 2 inches tlie retort expands to a diameter of 24 inches, after 
which it has a diameter of 13 inches to the outlet end (4 feet 10 
iuches). The enlarged portion of the retort is produced by giving 
the lines of the retort a downward curve, tlie lower line at 10 feet 
from the charging end, and the cipper at about 15 feet. Equally 
good results can be ol)tained with straight retorts. 

The retorts are charged every two hours, and after each charge 
is distilled, the charcoal is pushed back into the boot, forming a 
solid mass of heated charcoal through which all the gas has to pass 
before reaching the stand pipe. In this way everything volatile 
is converted into gas. The charcoal is drawn twice in twenty- 
four hours. 

The coal gHS is made in the usual way, but the distillation is 

pushed to a yield of 15,000 cubic feet per ton of coal. This is 

mixed with wood gas and forms the body of the commercial gas. 

Its illuminating power is irom 3 to 4 candles. The mixed gases 

are passed through a multitubular condenser, then through the 

scrubber tilled with scrap tin, and lastly to the purifiers. .Oxide 

of iron and lime are both used in purifying, the iron coming first. 

The Mutual Company is the only one that reburns the spent 

lime. This is accomplished in ordinary lime kilns. The spent 

lime, after being deodorized to some extent, is made up into bricks 

6 in. X 6 in. x 12 in. and burned, the operation lasting from 16 to 

22 hours. 

I am told the Company can reburn their lime and put it in the 
lime sheds for 2f cents per bushel, against 5^ cents paid for new 
lime. 

The carburetter in which the gas receives its enriching material 
Js a tank containing a number of inclined shelves, on which are 
P'aced coils of steam pipe. The naphtha, entering at the top, 
passes from one shelf to another, the steam pipes vaporizing it, 
^hile the gas enters from the bottom. The gas then passes to the 
fixing retorts. These are empty clay retorts 20 feet in length. 

The gas is forced in at one end through a 2j^-inch pipe, passes 
through the retort and out at the further end. It is then made to 
PHss through charcoal for the purpose of arresting, so far as is 
r^ossible, any naphtha vapor which escaped the fixing operation, 
^fter which it goes to the holders. Four and one-half gallons of 
^Hphthaare used per 1,000 cubic feet of gas. The Company have 
^ A gasholders, with a tot^l capacity of 2^ million cubic feet. 
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The illuminating power for the first six months of this yew 
averaged 26.53 candles. The specific gravity is greater thanthtt 
i/f any other illuminating gas in the city, being .703 to .808. In 
1879 the sulphur averaged 7.28 grains, and the ammonia 0.82 
grains per 100 cubic feet. 

The following analyses of tlic Mutual gas were made at 
different times. I. II. and III. arc analyses of the gas made 
in part from wood ; IV., an analysis made by Mr. Bowen 
in 1877, when the Mutual Company were manufacturing 
a poor coal gas and enriching with naphtha. These analyses 
show that tlie (jomposition of the gas has not materially changed 
by the use of wood instead of coal. 

I. II. III. IV. 

July 10, 1880. Aug. (5, 1880. Sept. 8, 1880. Nov. 27, 1877. 

Hvdropen y.^f) \K'.V2 12.75 7.53 

Marsh GaH 4:{.55 42 1'.) 39.21 48 63 

CarboDic oxide 8 iV.i 7 i'A 12.33 6.70 

Illuminants irtSio ir).4r, , 15.22 14 43 

Nitrogen 1\)A)'2 22.7'J 19.36 19.85 

Carbonic acid lAH 2.1() 89) 

Oxygen 1.22 0.15 0.24 > 2.86 

Sulphuretted Hydrogen .... .... Trace. ) 

100.00 100.00 100.00 100.00 

The Municipal and New York Companies are manufacturing 
wliat is known as water gas. That is, steam is decomposed by 
means of incandescent carbon, with the formation of hydrogen, 
carbonic oxide, and some carbonic acid. This is enriched by 
petroleum naplitha. A description of the process as carried on by 
the Municipal Company will answer for both. It should be said 
that previous to May, 1880, the New York Company were en- 
gaged in the manufacture of coal gas. but becoming convinced 
that water gas was evidently destined to be the gas of the 
future, they purchased of the Municipal Company the right to 
manufacture according to their process. The process employed 
by tliese companies is that of Tessie du Motay, and a few words 
as to its history may be of interest. The enterprise started in an 
attempt to manufacture oxygen ^as from the manganates or per- 
manganates of soda or potash, in connection with what was 
known as the Tessie du Motay carburetted water gas. The 
]»atent8 passed into the hands of a Mr. Stern, and a company was 
formed to work these patents. Two sets of pipes were laid, on© 
for oxygen and the other for the water gas, the object being to 
furpish the lime light for street illumination. The undertaking! 
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however, proved a failure, and the oxygen part of the h'ght was 
abandoned. The plant necessary for the producJ;ion of the water 
gas was very imperfect, and promised very little in the way of 
manufacturing a merchantable gas. Mr. Stern, however, suc- 
ceeded in interesting some New York capitalists in the scheme, 
and works were erected for the purpose of giving the water gas a 
trial. The result of the undertaking was the formation of the 
Municipal Gaslight Company, to whom Mr. Stern sold all his 
interest in the Tessie du Motay process, so far as New York city 
was concerned. The process starts with the gasogens or gener- 
ators for producing the water gas. They consist of two con- 
nected furnaces, placed in a vertical position, and made of iron 
with a fire-brick lining. Between these furnaces there is 
a tire-brick partition, which contains the pipes for super- 
lieating the steam. At the upper end of tliis partition is 
the flue which connects the two furnaces, permitting the gases 
to pass oflF by a common stand pipe. Below the fire grates 
are the pipes for the air supply when the blast is on. The steam 
enters the furnace at a point above the air blast and where the 
heat is the most intense. The carbon used is anthracite coal, 
with which the gasogens are filled ; and when charged each 
gHSOgen holds aboot ten tons. The charging is done every hour, 
when from 700* to 1,000 pounds of coal are added. In working, 
the air blast is turned on and the cap at the upper extremity of 
the stand pipe (which serves as a chimney) is opened. When 
the he^t becomes sufficient for decomposing steam the air blast 
is turned oflF and the steam turi.ed on, the upper end of the stand 
pipe being closed at tjie same time. This continues for about 
ten minutes, when the temperature becomes so low that the 
decomposition of the steam is imperfect. The air blast ie then 
turned on for ten minutes. The two are thus alternated until 
the fire needs raking, when the ash pit doors, which were pre- 
viously closed and luted, are opened. The gas from the gasogens 
passes into an iron box filled to a certain point witli water which 
acts as a seal when tlie air blast is on; it then passes to the 
holder. The Municipal Company have twelve of these gasogens 
arranged in pairs. One ton of anthracite yields 45,000 feet of 
gas together with a considerable amount of half-burned coal, 
winch is used under the steam boilers. Deducting this half- 
burned coal, the yield per ton is from 55,000 to 60,000 cubic 
feet. The gas next passes to the carburetters to receive the 
enriching material. The carburetters, of which the company 
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have four, consist of a series of iron )>anft, ten in. number, placed 
one above anotber. These pans are connected by pipes which 
serve to convey the gas from one pan to another, and also as 
overflows for the naphtha. The naphtlia enters afthe top, tills 
tlic first pan to a depth of severiil inches and overflows into the 
next by the connecting pipes, and so on until all the pans are 
filled. In practice, however, only the top pans contain naphtha, 
as this furnishes sufticient enriching material for the illuminating* 
power desired. The gas enters at the bottoig and passes over 
the surface of the naphtha, taking up the vapor. A most impor- 
tant feature of the carburetters is the hot water jacket which 
surrounds them and serves to vaporize the naphtha. The water 
is heated by steam pipes to about 175** F., which is the tempera- 
ture necessary to form the vapor for the illuminating power 
.desired. The company use five gallons of naphtha per 1,000 
cubic feet of gas. The next stej) in the process is the '* fixing" 
of the naphtha, which is very important, from the fact 
that a slight lowering of the temperature would result in 
condensing the vapor which is to give the illuminating power. 
The fixing is accomplished in through retorts from 17 to 18 
feet in length ; and it takes 12 of them to " fix " the gas from 
one generator. The gas enters at one end through pipes pro- 
vided with valves to regulate the quantity, passes the lengtn ot 
the retort and out by the stand pipe at the other end. The 
retorts contain five movable partitions of fire-brick, 2^ inches 
thick, with holes in them for the purpose of breaking up tiie | 
current of gas and arresting any lampblack which iaay be 
formed. The greatest care is necessary to maintain the proper 
heat. If the retorts become too hot the naphtha is largely 
removed in the form of lampblack, while if the heat is not 
high enough the naphtha vapor passes over with the gas. The 
Company have a very ingenious test for determining the heat 
of the retorts, which I believe is covered by a patent by M^* 
H. C. Bowen. It consists of a small jet of gas taken from tb© 
stand pipe of each retort just before it enters the hydrauli<^ 
main. The jet of gas is allowed to impinge upon a slip oi 
paper. If the heat is very great a black mark will be made o^^ 
the paper, and the foreman turns more gas into the retort ^ 
reduce its temperature ; on the other hand, if the heat is vexV 
low no mark whatever is made on the paper, and the supply 9 
gas for that particular retort is reduced. A dark brown tint> i' 
aimed at. From the hydraulic main the gas passes to tl^^ 
multitubular condensers, then to the scrubbers filled with scjr^l 
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tin, and lastly - to the lime purifiers, the same as with coal gas. 
The Munici{)al Company have two holders for crude water gas 
with a capacity ©f 250,000 feet. They are constructing a 
holder for the illuminating gas, to hold two million cubic feet. 
This, with the holders now in use, will give them five for the 
illuminating gas, with a storage capacity of 3^ million feet. 
An interesting point in this connection is the fact that in the 
process of "fixing," some members of the marsh gas series 
are converted into the aromatic series, as is shown by the 
deposits of naphthaline . I have here a naphthaline candle 
made by dipping this stick into the inlet drip of one of the 
holders, lifting it out until the naphthaline had hardened, and 
repeating the operation. The commercial gas of the Municipal 
and New York Companies contain about five grains of sulphur 
per 100 cubic feet, and is free from ammonia as a rule. The 
specific gravity varies from .637 to .664. The average illumi- 
nating power of the Municipal gas for the first six months of 
the present year was 29.68 candles. The average illuminating 
power of the New York gas for the months of May and June 
last was 24.35 candles . 

In the following tables I have arranged some information 
gathered from various source^. The analyses of the different 
. gases will be found in Table No. 1. Table No. 2 relates to the 
public lighting, and is abstracted from the reports of the 
Superintendent of Lamps and Gas. No. 3 contains a few facts 
concerning the different companies, and for these facts I am 
largely indebted to the courtesy of the officers of the companies. 
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TABLE No. 1. 



CoiiKtitnentH. 



Hydrogen 

Marsh gtis 

CarboDic oxide 

IlhiDiinautH 

Nitrogen 

Carbonic acid 

Oxygen 

Sulphuretted Hydrogen . . 



Mabat- 
tanCo. 


Harlem 
Co. 


Metro- 

politan 

Co. 

35.41 


N. Y. 

Mntnal 

Co. 


• 

New 
York 

Co. 


45 79 


46.53 


10.57 


27 14 


39.01 


42.38 


42.66 


41.75 


25.35 


6.31 


3.14 


9.17 


9.53 


26.84 


6.38 


6.:n 


7.41 


15.41 


14.63 


a. 51 


0.50 


5.36 


20.69 


2.87 




1.08 


• • « • 


1.51 


3.02 


• • • • 


OG 
trace 




0.54 
trace 

100.00 


0.15 


100.00 


100.00 


100.00 


100.00 



Mnnici- 
pal Co. 



26 25 
28.91 
27.12 
15.80 
1.92 



110.00 



These analyses were made from time to time as opportunity presented. .In 
Hoine caseH I have given the average of several analyses, in tbe bope of thns 
arriving at a fair estimation of tbe constituents present in the gases of the 
different comiianies. The method of analyses followed was that of Professor 
Bun sen. 

With information as to tbe nature of tbe gas, gatbcred from daily photometric 
tests, I have had opportunity of analyzing these gases at times when tkey pre- 
sented some unusual features. I find considerable variation in composition, 
especially in those guses enricbed by uaphtba. Tbe analyses given, however, I 
believe to fairly represent eacb gas. I regret that tbe time at my disposal was so 
limited as to prevent my separating tbe light giving portion or illnminaDts of 
the different gases. Tbis would have been especially interesting M the water 
gas of the New York and Municipal Companies. 

TABLE No. 2. 



Gas (yOMPANY. 



Manhattan 

Harlem 

Metropolitan 

New York Mututd . . . 

New York 

Municipal 

Yonkers 

Central 

Northern 

Total 



Number 

of 

Public 

Lamps, 

June 30, 

1880. 



6,807 
4,694 
4,292 
1,045 
3,557 

***73 
1,836 

1,090 



23,394 



Price 

per Lamp, 

1880. 



$15 00 

17 00 

15 00 

15 00 

15 00 

19 00 

30 00 

45 00* I 

35 OOt ( 

50 00* I 

42 50t| 



t 



Quantity of 
Gas used in 

Public 

Buildings 

in 1879. 

('ubic Feet. 



3,696,000 

332,800 

239,860 

13,800 

6,727,100 

2,728,300 



Price Charged for 
Public Buildings. 
1000 cubic ft 



1879. 



$1 90 



2 
1 
1 
1 
1 



00 
50 
50 
90 
9fO 



13,737,860 § 



1880. 



$0^^ 

1 ^5 

2 ^^ 

1 ^o 

2 i2^ 



* Old lamps. f New lamps. 

X The cost . f licbtiDg tbe public lamps in 1879 wns $420,677.73. 

§ rhe cost of lighting the public buildings in 1879 was $26,122.45* 
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'lich I have just spoken, I formed an artificial atmosphere 
rith thirty per cent of carbonic acid. A large dog, on being 
placed in it, almost immediately fell on his side, but recovered 
timself on being restored to the pure air. Thirty per cent of 
i»rbonic acid did not kill ; but, on the contrary, one per cent 
►i oxide of carbon is mortal." 

To show the danger of the water gas as made and delivered 
ki this city, we subjoin an analysis ot the gas of the Municipal 
Btaslight Company, made by Prof. Henry Wurtz, Ph. D., 
■ogether with an analysis • of genuine coal gas by the same 
Authority : 

COAIj OA8. WATER GJ\R. 

Hydrogen 42 .47 Hydrogen 38.20 

□arbonic Oxide 2.08 Carbonic Oxide 27.14 

Marsh Gas 4G.16 Marsh Gas 15.82 

tlluminants 6 . 67 lUuminants 15 . 29 

2.62 Nitrogen and Oxygen 3.45 

Carbonic Acid 10 



100.00 100.00 

It is seen by the above that water gas contains over thirteen 
times as much carbonic oxide (a rank poison) as coal gas, and 
must be at least thirteen times more dangerous to use. 
Experience, however, seems to warrant the assertion that the 
proportion is in practice at least 160 to 1. 

In other words, water gas is at least 160 times more danger- 
ous to distribute than coal gas, or a gas containing from two to 
six per cent of carbonic oxide. 

Note. In order to ascertain whether the opinion here Riven was by authority 
Mid if it expressed the present views of Prof. Morton, I communicated with him 
•nd received the reply which is appended to a copy of the *• American Gaslight 
Journal" of March 16, 1878, herewith forwarded. J. H. B. 

An exhaustive opinion upon this subject has been prepared by 
Prof. Henry Morton, President of the Stevens Institute of Tech- 
nology, in which lie takes the ground that water gaa^ from its 
'wge per cent, of carbonic oxide, is extremely dangerous when 
distributed for illuminating purposes, and quotes largely from 
recognized authorities, several of whicfti we reprint: 

*' Thompson's Chemistry," London, 1831, vol. 1, p. 168, under 
*' Carbonic Oxide : " " No animal can breathe it ; when the 
attempt is made, one or two inhalations occasion asphyxia." 

Chenot (article in the " Comptes Rendus" of the French 
Academy, 1864, p. 735), on pure carbonic oxide considered as a 
poison : *' The pure carbonic oxide is not simply a reducing 
?gent of the greatest energy, but ^ frightful poison (un poisQji 



foudrvant ) ** iu an v small doses. " Finally, it appears thit 
pciigoning bv carbonic oxide is the most terrible in itself, and 
brings after it profound disorganization." 

Bernard: '• Lo oous siir les effets des substances toxiques'* 
J Paris, 1S56), tliis author s:ivs : •' Carbonic oxide is one of the 
most jK>isonuus g:isos kni»wii." 

" Elliott A :<tortT's Chemistry," New York, 1871, p. 338, 
under " CarN^nii- i^xide : " " It extin^ruishes combustion just as 
hydrogen does, iinvl destroys uninial life. Unlike hydrogen and 
nitrogen, however, it is a true poison. It destroys life, not neg- 
atively by mere suttlx*ation or exclusion of oxygen, bnt by direct 
noxious action. Even when larirelv dilated with air it is still 
poisonous, producing giddiness*, insensibility, and finally death. 
Much of the ill repute whirh attaches to carbonic acid really 
belongs to carbs>nie oxiile, for since both these gases are produced 
by burning charcoal, many persons are liable to confound them;' 
but carbonic acid is, companitively sj^aking, almost innocnone. 
Carbonic acid, it is true, is soniewhat poisonous ; it does DOt 
suttbcate like water or nitrogen or hydrogen, bnt it is very much 
less poisonous than carbonic oxide. It has been fonnd by experi* 
ment that an atnit^sphere containing only one hnndredth of 
carbonic oxide is as fatal to a bird as one containin^^ one twenty- 
fifth part of carbonic acid." 

The opinion concludes will*, the following: 

*' The large ijuantity of carhoiiic oxide in water gas (often 34 
per cent.) would render its employment dangerous as an agent of 
illumination." 

In the Siune connection we give an extract from report of Gas 
Commissioners of the citv of Boston, 1S"0 : 

** The second objection has mu^-h greater weight, and is, in 
our opinion, sutKcient to entirely prevent the use ojf the mixed 
hydrogen and carbonic oxide alone for heating purposes, for the 
reason that, since it is devoid of odor, its escape from pipes and 
diffusion through the air of an inhabited room in dangeroaB 
amount could not be detected. 

" In reference to the poisonous nature of this gas, the constit- 
uent carbonic oxide is one of the most active poisons, prodncing^t 
when inhaled, speedy death. It does nt>t act like carbonic anby^ 
dride, which, when it pois(^iis, does so by merely preventing tW 
entrance of air or oxvijen into the lun2;s, as is the action of water 
in drowning, and persons can be as readily resuscitated after con^ 
finemeut iu an atmosphere of pure carbonic anhydride as after 
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confinement under water. Moreover, accidents from this gas 
can readily be prevented by a moderate dilation with atmospheric 
air. Carbonic oxide, on tlie other hand, is a true physiological 
poison, producing death almost as readily when diluted as when 
pure. It forms a compound with the red coloring matter of the 
blood, which is much more stable than that formed by carbonic 
anhydride, and cannot be readily decomposed by oxygen, 'Car- 
bonic oxide is a gas of so poisonous a character that, according 
to Leblanc^ one volume of it diifused through one hundred 
volumes of air totally untits it to sustain life ; and it appears that 
the lamentable accidents which too frequently occur from burn- 
ing charcoal or coke in brasiers or chafing dishes in close rooms, 
result from the poisonous effects of the small quantity of carbonic 
oxide which is produced and- escapes combustion ; since the 
amount of carbonic anhydride thus difliised through the air is 
not sufficient in many .cases to account for the fatal result.' 

*' When it was proposed to supply the Hopital des Invalides in 
Paris with water gas, a commission was appointed, consisting of 
Messrs. Dumas, Chevreul and Regnault, eminent chemists, to 
investigate it. They found that it contained from thirty- four to 
forty per cent, of carbonic oxide, and reported ^that it would be 
dangerous to the occupants of the institution to introduce, even 
by way of experiment, gas obtained from the decomposition of 
water according to the Kirkham process.' " 

The slightly poisonous properties of coal gas are caused by the 
small per cent, of carbonic oxide, since the more abundant con- 
stituents (hydrogen and marsh gases) are simply irrespirable, i. «., 
non-life-sustainins:, but are not poisonous, and the authorities 
seem agreed in estimating the deleterious effects of coal gas by 
its percentage of carbonic oxide. But as water gas contains, 
according to the analysis given, thirteen times as much carbonic 
oxide as coal gas, it is not strange that numerous deaths have 
resulted from the substitution of the former for the latter, or 
that the use of an illuminating gas possessed of such deadly 
properties has been expressly forbidden in countries wliere the 
preservation of the citizens' life is a matter of serious govern- 
mental concern. 

The unignited escape of water gas for a few hours from an 
open burner of the ordinary size, into a close sleeping apartment 
of common dimensions, would introduce sufficient carbonic oxide 
to jeopard, if not destroy, human life, since (as before quoted) 
the contents of this poisonous gas has only to reach 1 per cent, 
to prove deadly to an unconscious sleeper, 

29 
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Again, the products of the combuBtion of water ga8 are more' 
deleterious than those of coal gas. When equal volumes of both 
are burnt, water gas produces a]>out lifty per centum more car- 
bonic acid gas. Consequently with the banie consumption of 
water gas and coal gas, the atmosphere of an apartment would 
be much sooner vitiated by the use of water gas. 

Perhaps the most terrible calamities arising from the inhalation 
• of illuminating gas occur in houses into which the service pipes have 
not been introduced, but into which the gas finds its way through 
drains or other openings from a defective main, and where the 
true cause of the trouble is at first passed over owing to the non- 
consumption of gas on the premises. That mider such circum- 
stances the consequences would he much more serious with water 
gas than with coal gas, follows very naturally from my previooa 
remarks on carbonic oxide. In fact, widespread disorders which 
were at first regarded as epidemics of ceix)bro-spinal meningitis 
and typhoid fever have been traced to the presence of carbonic 
oxide in the atmosphere. 

Chas. U. Shepperd, Jr., analytical chemist, says : 

^' We often read and hear of such accidents with gas, but they 
are seldom fatal, and the victims of such accidents, by removal 
t) pure atmosphere, soon recover. But I am very much of the 
opinion, should the leak occur with water gas, that the victim 
'when found would be past human aid ; instead of the physician, 
there would be a call for the coroner. Another fact which 
makes water gas more dangerous than coal gas is that*it is abont 
double the specific gravity of coal gns, also heavier than the air, 
11 nd consequently will not diffuse itself rapidly, but settle to the 
lower portions of the room and render the atmosphere there 
([uickly dangerous to the occupants. Coal gas, on the other 
hand, is lighter than atmospheric air; it ascends and only slowly 
diffuses itself down towards the lower parts of the room, where 
its more intense and easily recognized odor will soon give notice 
to the occupants that something is wrong, and insure an investi- 
gation to find out and remedy the defect." 

Chas. M. Cusson, M. D., says : 

" Asphyxia by carbonic acid, hydrogen, or olefiant gas, is not 
poisonous. The action of carbonic oxide upon the human systena 
is of a different nature from that produced by any of the gases 
enumerated. In addition to asphyxia, carbonic oxide produced 
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I organic change in the blood, a poisonous cliange, which> 
lien once estabh'shed, places the patient beyond the reach of 
itidotes." 

The following ghastly record of fatal and serious accidents 
suiting from the inhalation of illuminating water gas in New 
ork city and the city of Brooklyn, from 1878 to 1882, tells its 
vn story ; 

(For list of names, see page 93.) 

Although somewhat in the nature of a digression, we can 
irdly forbear saying that the methods by which the new gas has 
>en forced upon the people are hardly less objectionable than the 
laracter of the gas itself. In Brooklyn, for instance, the people 
' several districts have unwittingly become users of the poison- 
is gas in consequence of the absorption of a number of the 
Qaller companies who formerly furnished coal gas, by the 
landard Oil Company, which is known as a grasping and merci- 
ss petroleum monopoly, and whose object in this instance is to 
irnish an outlet for their naphtha. The monopolists said, in 
feet, to the small and struggling company : " Buy your gas of 
3, or we will ruin you." It was a question of being squeezed or 
'iped out entirely, and there were problems involved which 
^ould hardly admit of the latter solution, as the stock was 
irgely held by widows and orphans whose interests could not be 
MJrificed rashly. So the villainy was consummated, and the price 
f gas was at once advanced lifty cents per 1,000 feet — the extra 
rice going into the pockets of the new partners. Other com- 
anies were forced to sell forty per cent, of their * stock to the 
Standard Oil Company at fifty cents on the dollar by a threat to 
ly pipes through the best streets, seUing at a low price, leaving 
le old company to supply the balance of the district at a ruinous 
isad vantage. 

The Brooklyn and Nassau Gaslight companies still sell their 
as at two dollars per 1,000 feet, while the customers of the 
ther companies are compelled to pay two dollars and fifty cents 
>r no advantage, unless the privilege of increasing the death 
ite might be regarded as such. 

Since putting the above in type, tw6 cases, precisely in point, 
ere given in the same edition of the " Brooklyn Eagle," 

Two domestics of Mrs. Togetti, of No. 230 Livingston street, 
ept together in a small room, in which gas was escaping from 
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10 P. M. till 7 A. M., at which hour the door Was opened anci 
they were found unconscious. The windows were opened, fresh 
air admitted, and at 11 A. M. they were pronounced out of 
danger. 

On *the same evening Mrs. Hannah C. Johnson, of No. 215 
Graham street, met with a precisely similar accident, and at 
7 A. M. she was dead, and could not be resuscitated. 

The first case was in the district of the Brookljm Gash'ght 
Company, who serve coal gas. The second was in the People's 
district, who had been serving water gas since the 1st of March. 
The company had sold coal gas for fifteen years without a fatal 
accident, but during the first fifteen days of water gas a death 
occurred. 

In view of these facts, we would suggest that our readers 
would do well to hesitate before introducing the new gas into 
their premises, and that an examination of the gas and its conse- 
([uences to the public safety, by the Health Department, would be 
in order. 

APPENDIX E. PAPER 7. 

State of New York, County op Kings, ss. : 

John B. Chichester being duly sworn deposes and states as 
follows : 1 reside at No. 51 Nevins street, in the city of Brook- 
lyn, and am a practical engineer, and for upwards of twenty-five 
years have made gas engineering a specialty. I have constructed 
works for the manufacture of illuminating gas from coal and 
from other products as used for that purpose. I am familiar 
with the usual method of manufacturing gas from coal, and also 
the method of manufacturing what is commonly called water gas, 
and as manufactured in the cities of New York and Brooklyn. 
1 have had charge of works for the manufacture of coal gas and 
water gas, and know the effect of inhaling both of such gases, on 
men and animals. 1 have seen a great many persons prostrated 
by inhaling such gases. The effect of water gas upon tlieuii 
aci-.ording to my observation, is certainly no wor&e than that of 
coal gas, in fact they recover sooner. 

1 have been prostrated both by inhaling coal gas and water 
gas. I know that the effects of inhaling coal gas have been, npon 
me, more serious than from inhaling water gas ; the prostration 
from inhaling coal gas is greater and lasts longer, when injialed 
bv mo, than from water gas. 



The process of manufacturing water gas is niuch more cleanly 
than coal gas, and the men generally employed in manufacturing 
water gas in the cities of New York and Brooklyn are, in my 
judgment, quite as healthy as those manufacturing coal gas or 
any other similar work. ■ 

J. B. CHICHESTER. 

Sworn before me this ) 

twenty-fourth day of April, 1883.) 

D. L. BUCKMAN, 

Notary Public^ Kings County. 

APPENDIX E. PAPER 8. 

County lip Kings, City op Brooklyn, ss. : 

Henry P. Morgan being duly sworn says, that he resides in the 
city of Brooklyn and is President of tlie Nassau Gaslight Com- 
pany, that he has been president of said company since Novem- 
ber, 1870 ; that during said period the said company has 
manufactured coal gaa^, has laid upward of twenty-live miles of 
street mains, several thousand services connecting with street 
mains, and erected nearly one thousand lamp posts connecting 
with street mains ; that the men employed in making each of 
the said connections necessarily inhaled the gas manufactured 
by said company ; that this deponent has never heard of any 
accident to the men so employed from inhaling said gas, nor of 
any death, illness or other ill effect resulting from such inhala- 
tion; that he has never heard of any accident to, or of the death 
or illness of, or other ill effect upon any person residing, doing 
business or employed in any dwelling houses, stores or other 
buildings supplied with the gas manutactured or served by the 
said company, arising from inhaling the said gas ; that no case 
when illuminating gas, as manufactured and served by said com- 
pany, is charged with having produced death or illness has come 
to the knowledge of this deponent ; that this deponent, from Ids 
position as president of said company, would have known of any 
death, accident, illness or other ill effects arising from the use of 
said gas. 

Deponent further says that he caused a determination of the 
amount of carbonic oxide contained in gas manutactured from 
coal to be made by Professor A. K. Eaton, chemist ,ot this cfty. 
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That tlie determinatioD showed that the said gas contained 4. 
per cent, of carbonic oxide ; that he caused a similar determinaf 
tion to be made by the said Professor Eaton of the amount o 
carbonic oxide in water and naphtha gas ; that the said deter 
mination showed that the last mentioned gas contained 24.75 per 
cent, of carbonic oxide. 

HENRY P. MORGAN. 
Sworn before me this ) 
twentieth day of April, 1883. | 

T. Maynard, 

Commissioner of Deeds. 

APPENDIX E. PAPER 9. 

WATER GAS IS NOT MC>RE DANGEROUS* THAN 

COAL GAS. 



Statemknts of tue Most Eminent Chemical Authorities in the Wobld. 



Report of Professor i), F. Cpandlbb, President of the Board of Health, to the 

Board of Aldermen, city of New York. 

The President laid before the Board the following comnuini- 
cation from the Board of Health : 

Health Depabtment, I 

New York, April 15, 1881. \ 

To the Honorable the Board of Aldermen : 

At a meeting of the Board of Health, held on the 13th insi, 
the following report of the President was unanimously adopted, 
and a copy was ordered to be forwarded to your Honorable 
Body : ^ 

REPORT : 

1 have the honor to report that the petition of citizens referred 
to the Board of Health by the Honorable the Board of Aldermen, 
with regard to the illuminatring gas which is manufactured from 
steam, anthracite coal and naphtha, the so-called water gas, has 
been duly considered. 

This gas has been extensively used in the city of New York for 
some years, in public and private buildings. While it differs 



231 

somewhat in composition from the gas manufactured irom bitu- 
lunons coal, it involves in its careless use the same sources of 
ianger ; if allowed to escape into the air without being burned it 
produces an explosive mixture with the air, and it is also liable 
to suffocate persons who may remain for any length of time in 
the atmosphere thus contaminated. There are no facts which 
D^ive any substantial foundation for the apprehensions of the 
petitioners that this gas is in any way more dangerous than the 
gas previously in use. I would further state that the allegation 
that this water gas has been prohibited in Paris is directly denied 
by Professor Adolphe Wurtz, of that city, in a letter which I have 
before me ; that the greater density of the gas causes it to escape 
more slowly from leaks than does ordinary coal gas, and that its 
odor is so decided that leaks are detected just as readily as in the 
case of other gas. In conclusion, I would say I see no reason 
why any official action should be taken on this subject. 

C. F. CHANDLER, 

(A true copy.) President 
, Secretary. 

Wliich was referred to the Committee on Police and Health 
Department. 



BOYAL GoLIiEGE OF CbEMISTBY, 

South Kenbimoton Museum, 

London, May 16, 1878 
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Sir : In compliance with your request I have read the reports 
of Dr. Henry Wurtz, dated January 1, 1878, and March 4, 1878, 
on the composition and properties of the gas of the Municipal 
Gaslight Company, of New York, and also the articles published 
by Prof. Henry Morton, in the "American Gaslight Journal " of 
March 2 and 16, 1878, and having been called upon to express 
the adaptability of water gas for lighting and heating purposes, I 
have no hesitation in saying that it may be used with safety, both 
in public buildings and private houses. I should be delighted to 
substitute this pure and powerful illuminating agent for the gas 
with which my house m London is at present supplied, although 
it is used in all the bedrooms. 

[Signed.] E. FRANKLAND, 

To Chables G. FsANOKiiYN, Esq., 

Fres* Mwikipal Gaslight Company of Mw York. 



232 

fFVom Adolphe Wiirtz, member of the Inetitute, Professor at the 
School of Medicine and tlie School of Sciences, Paris, France.] 

Pabis, June 12, 1878. 

Sir: I have read with attention and interest the docuraentfi 
concern inj^ the ^ms of the Municipal Gaslight Company, of New 
York, which you have forwarded to me. 

I have ac(juaintcd myBclf with the extensive and exact work 
wliich Dr. Hunry Wurtz has published about the composition and 
uho of the jras i)roduced by the decomposition of steam on 
the iTicand(^H(^ent carbon, and saturated with very volatile hydro- 
carhoTiK obtained from petroleum, the gas possesses an intense 
ilhnninating power, a marked smell and a sufBcient density. I 
have !)oen struck with the correctness of the remarks which ter- 
minates the report of Dr. H. Wurtz, and which, in my opinion, 
anKwt^red the objections formulated by Dr. Henry Morton, 
inserted in two articles in the "American Gaslight JoumsJ/' 
pul)liHhod in New York. No doubt the danger of poisonmg 
existK with all gas containing carbonic oxide, and coal gas is not 
exempt from the latter, as it can contain as much as twelve per 
rout, of its volume. But I think the danger, which could only 
have sad consequences in exceptional cases, and through a sort 
of fatality, has been exaggerated, and should not be taken into 
Hc<*ount, considering that gas is used without hesitation for light- 
ing our houses, notwithstanding the very real danger of explosion 
atui tire, no matter what kind of gas or its composition. 

Kurthtu\ the use of water gas has never been prohibited in 
l''riinee, and it' the numerous processes which have been indicated 
for its production have been abandoned or have received only* 
. rt»strietod application, the cause is principally due to the circum- 
st«nce that the technical and economical conditions of the pro- 
duet ion have, up to the present time, l>een very unfavorable. 

In nunuilacturing under good conditions, a gas remarkable on 
s\^^Mlnt o( its illuminating power and of a sufficient smell ^^ 
^vwal its presence, \h>u have realized an important progress. ^^ 
\Ky^\\W appear to me unjust to deprive you of your useful di»' 

l^iiguoa] ADOLPHE WURTZ, 

\ffubti- uf Ihe InstUitte, Proftssor.at Iht Sef*^^ 
Of }fedu'in€ >.ind Ihe School of Sciences. 

\' S.X V NX Vi KkINOKI.\N. Esq. 

'i*^^i\Unt, Manici^Kt: ihtftlijftt Comihttiy if X^ic York; 
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The general question as to whether water gas is a safe and 
desirable illuminant was referred by the Mayor of New Orleans 
to Dr. Joseph Jones, President of the Board of Health, with the 
following reply : 

New Orleans, August 9, 1880. 

Hon . I . W. Patton, Mayor of the city of New Orltaiis : 
Sir: 

In reply to the communication of your honor, of the 6th ult., 
propounding certain inquiries with reference to the chemical 
composition, poisonous properties, and relative value of water 
gas, I respectfully submit the following outline of the results of 

my investigation : 

« « -x- » « « « 

1. Its pure brilliancy and illuminating power far surpasses the 
ordinary coal gas flame, and equals the renowned B and cannel 
coal gases of Scotland. 

2. JRespecting the purity of the gas, it is composed of fixed 
gases like air, unchangeable by heat and cold, and almost abso- 
lutely free from gummy vapors which are constantly such a great 
detriment in the old process. 

3. As regards the effects of its use on health, those who have 
used the gas most extensively testify to the fact that it is in no 
manner dangerous, and is as safe in this respect as ordinary coal 
gas. 

4. The products or effects of burning the water gas are less 
objectionable than with gas from gas coal. An illuminating gas 
with a basis of water gas yields in burning less water and car- 
bonic acid, and consumes less oxygen of the air for equal volumes 
than any average gas ot less candle power made from pure gas 
coal. 

From the preceding facts we conclude : 

1. Water gas is superior to the ordinary coal gas in heating 
and illuminating power, 

2. Water gas can be furnished at less cost to the consumer 
than ordinary gas. 

3. Water gas is not more dangerous in case of leakage than 
that made from gas coal. 

4. The products or effects of burning water gas are less objcc- 
Jonablc and less injurious than those arising from the combustion 
)f coal gas. 

Respectfully, 

[Signed] JOSEPH JONES, M. D., 

President Board of Healthy State of Louisiana. 

30 



234 

[Dr. K. Ogden Doremus, Professor of Chemistry and Toxicology, 
Jfcllevue Hospital Medical College, New York.] 

** Having been informed that parties are circulating reports 
tiiat water gas is partieuhirly poisonous, and having been 
requested to express an opinion on this subject, I beg leave to 
state that the trivial variations in the gases made by different 
processes is of no importance in regard to health, excepting as to 
the products of tlieir combustion. In this respect water gas is 
superior to all others, as it does not contain impurities existing 
in gas manufactured from bitumin(»us coal/' 

Regarding the comparative safety of coal gas and water gas, 
Prof. T. Sterry Hunt of Montreal, writes : 

*'I must say, however, that the notion of any important differ- 
eiHje in the safety or fitness for use oi two such gases seems to 
nie to be absurd. The only questions to be raised are the rela- 
tive cheapness and illuminating power." 

Dr. Gideon E. Moore of New York, the eminent analytical 
clueinist, says : 

*I consider carbonic oxide to be a highly desirable ingredie»t 
in water gas ; its density and high flame temperature greatly 
promotes the illuminating effect and retards waste." 

The eminent chemist, Prof. Henry Wurtz, Ph. D. of Hoboken, 
N. J., says : 

" No accumulation of citations of vague and crude opinions, 
stereotyped througli generations of school books, as to the danger 
•of small percentages of carbonic oxide in air should have any 
nfluence on reasonable minds, when it is only by rare accident 
or stupidity that even these small percentages can be communi- 
cated to tlie air of a close room. I am confirmed in my conclu- 
sions, that whatever dangers to life and health may or do arise 
from the use (or rather abuse) of illuminating gases, these will 
not be enhanced in any way by an increase in its proportion o^ 
carbonic oxide. 

"8tovesand furnaces through accident or defect of ten enii-^ 
carbonic oxide into our dwellings to a far greater extent tli^^ 
could proceed from any leak in gas pipes. Yet stoves and fu^* 
naces are not practically condemned for this." 

[CONCLUSIONS.] 

" I would sum np my two months' incessant and laborioi^^ 
study of the chemistry of your gas, as follows ; 
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1. The Municipal Gaslight Company is serving out to con- 
uniers a gas of nniferm quality, which compares in brilliancy, 
vhiteneKS, and other qualities of light, with the finest cannel gas ; 
while destitute of any fuliginous or smoky properties, as well as 
:)f any liability to condense by ordinary cold ; its illuminating 
power for five feet per hour^ measured by one of the test meters 
of the American Meter Company, being uniformly up to twenty- 
four candles, during my experiments. 

2. This gas, in the case of equal leakage, will not be more 
dangerous to health than gas from gas coal ; and by reason of its 
higher density and less liability, therefore, to leakage under equal 
pressure, it will, I believe, be less dangerous this way than gas 
from coal. 

3. By reason of the greater density of this gas, its diffusive 
tendency through air is less, and it will hence be slower than 
coal gas in forming explosive mixtures with air, even in case of 
equal leakage. 

4. On account of its far smaller proportion of marsh gas, the 
violence of the explosions of equal volumes with air will be 
macli less; and the introduction of your gas will therefore reduce 
risks both to life and property. 

Respectfully, 

HENRY WURTZ. 
HoBOKEN, March 4, 1878. 

[From Dr. E. G. Love, Analytical Chemist and Official Gas 

Examiner of New York City. ] 

New Yobk, Jan. 31, 1883. 

I will say that I think the only questions relative to water gas 
that need be considered by any gas company, are the economy of 
production and equality of the light. I do not consider the pres- 
ence of carbonic oxide in illuminating gas as objectionable. 

1 might add that in 1879 the Municipal Company of tht8 
city made 550,000,000 cubic feet of the so-called water gan, 
and in May, 1880, the New York Company adopted the same 
process, and I have no doubt that the present yearly consumption 
of water ga« in thii city is over one billion cubic feet. 

[Signed] E. G. LOVE, Ph D. 
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[f'rof Henry Morton, Ph. D., President Stevens Institute of 

Technology, Hoboken, N. J.J 

In a letter to the "Phimber and Sanitary Engineer," of New 
York, Jannary 15, 1880^ says : 

I am quite ready to admit that when the subject first came to 
my notice, my impression was that water gas was so practically 
dangerous (on account of the large amount of carbonic oxide in 
it), that it should not be admitted into general use ; but further 
consideration modified this view to the behef that " it would be a 
(question of economy and efliciency simply, whether water gas did 
or did not become the gas of the future." 



[Report of Prof. Henry Morton, December 8, 1879.] 

You will see that I not only agree with Prof. Wurtz in con- 
sidering carbonic oxide as rendering all gases which contain it 
more or less dangerous, but also regarded the danger from any 
gas as so small, and modified by so many other conditions, that 
this question need not, and undoubtedly would not, influence the 
practical adoption of any gas for domestic uses, provided it were 
otherwise desirable. 

It is a well known fact that many of the cities of Europe are 
supplied with gas made from wood, and containing, according to 
Dr. Wurtz, from 27 to 32 per cent, carbonic oxide. 

The gas at Berlin is made from lignite, or brown coal, and 
contains 40 per cent., and the gas at Munich, Bavaria, 40.5 per 
cent, of carbonic oxide. (See Prof. Chandler's article in John*' 
son's Encycloj>edia, vol. ii, p. 450.) 

No facts can be produced to prove that suftbcation by coal gas 
would not as certainly result, if it is inhaled under the same con- 
ditions which have existed in cases of suflbcation by water gas. 
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LTST FDBNISHED by FULTON MUNICIPAL GAS COMPAi^t. 

SUFFOCATION BY COAL GAS. 



Name. 



William Drammond . . . 

John Smith 

Peter Kerrollhoff 

Patrick Georgeeghan. 
Louis MoCann and wife 

John Donovan 

Lorenzo Mundy 

John Brown 

Alex Miller 

Sophia Heally 



H. H. Gerland . . 
Jane A. Croubett 
M. Newman 



Date. 



Donald Stewart 



Oct. 28, 
Apl. 11, 
Nov. 9, 
Feb. 5, 
Nov. 14, 

May 23, 
Nov. 10, 
Nov. 8, 
May 1, 
Dec. 9, 

Feb. 28, 
May 19, 
Apl. 9, 



1880 
1881 
1881 
1882 
1882 

1880 
1878 
1878 
1874 
1873 

1872 
1871 
1871 



Place. 



Mch. 29, 1871 



John Longhlin 

Bernard Longhlin 

Ann Longhlin 

Snsanua M. Wallace. . . 

Thomas Wallace 

Catharine Ryan — four 

children 

AugnstBoUe 

W. fl. Metcalf and son . 

Gabriel Castro 

John Scrafford . . . ^. . . 

Frank W. Tucker 

Jas. Hanna and friend . 

Mile. Thauberg 

Cbther Burton 

John Hopkins 

F. Tilford and wife.... 

Annie Buck 

W Toland 

iKoac Batten 

Frank Hayes 



Jan. 31, 
Jan. 31, 
Jan. 31, 
Jan. 25, 
Jan. 25, 

Dec. 19, 
Nov. 17, 
Nov. 30, 
Nov. 20, 
Mch. 18, 
Mch. 18, 
Sept 30, 
Dec. 12, 
Apl. 11, 
\pl. 11, 
Nov. 19, 
Oct. 14, 
NOV. 18, 
Dec. 27, 
Mch . 2, 



1871 
1871 
1871 
1882 
1882 

1878 
1878 
1878 
1878 
1879 
1879 
1880 
1880 
1881 
1881 
1881 
1882 
1882 
1882 
1882 



311 E. 11th St., New York. 
395 Bowery, New York . . . 

334 Bowery, New York 

226 E. 11th St., New York. 
Astor Place Hotel, 8th st. 

and 4th avenue 

115 W. 32d St., New York. 

21 E. 4th St. New York... 

31 Bowery, New York 

51 E. 10th St., New York. . 
E. 86th St., bet. Ist and 2d 

avenues. New York 

22 E. 1st St., New York ... 
Ill W. 26th St., New York. 
New England Hotel, Bow- 
ery, New York 

Putuam House, 4th ave. 

nue and 26th street 

1,497 3d ave.. New York . . 
1,497 3d ave., New York . . 
1,497 3d ave., New York . . 
362 Pearl st., B'klyn, N. Y. 
362 Pearl st., B'klyn, N. Y. 



Randolph, Mass. . . 

Buffalo, N. Y 

Biackstone, Mass. . 
San Francisco, Cal 

Bath, Me , 

Providence, R.I. 
Stradesburgh, Pu. 

Paris, France 

Albany, N . Y 

Chicago, Hi 

Philadelphia, Pa . 
Jersey City, N. J . . 

Batavia, N. Y 

Philadelphia, Pa . , 
Boston, Mass 



AuTHOBITt. 



Times. 
Times . 
Telegram . 
S'nd y Mercury. 

Times . 

Coroner's Office. 
Coroner's Office. 
Coroner's Office. 
Coroner's Office. 

Coroner's Office. 
Coroner's Office. 
Coroner's Office. 

Coroner's Office. 

Coroner's Office. 
Coroner's Office. 
Coroner's Office. 
Coroner's Office. 
Board of Health. 
Board of Health. 

N. Y. paper. 
Herald . 
Evening Post. 
Courier. 
Telegram . 
Telegram . 
Timessf, 
Times . 
N. Y. paper. 
N. Y. paper. 
Telegram . 
Times . 
Times . 
Tribune. 
Herald. 



For evidence as to injury and death caused by inhalation of coal gas, see cases 
cited by " Greenough Digest," 1883. 

Page 120, HoUey vs. Boston Gaslight Comi)any. 
121, Smith vs. Boston Gaslight Company. 
119, Hunt vs. Lowell Gaslight Company . 
119, Holley vs. Boston Gaslight Company. 



APPENDIX E. PAPER 10. 

Fulton Municipal Gas Companit, 
Office, 342 Fol»on Stbeet, Corner Boeram Place, 

Brooklyn, July, 1882. 

The company is supplying gas to consumers ©n the line of its 
street mains on as favorable terms as any other company. 

The superiority of the gas made by this company is estab- 
lished- by the fact, that within a short time the sales of gas made 
by a similar process in New York have reached nearly one-half 
of the total amount consumed there. Almost all of the best 
hotels, theatres, hospitals, public buildings and private dwellings 
take it. It is more brilliant than any other gas, and the testi- 
mony of professors of chemistry and medicine in the United 
States, England and France, wliose authority is unquestioned, is 
decisive, that ''it contains less impurities," that the "product of its 
combustion are less objectionable than those of gas made from 
gas coal," and that it may be used with safety both in public and 
private houses. 

Therefore, no attention sliould be given to any statements to 
the, contrary, circulated to injure our business. 

This company is supplying a large portion of the gas used in 
Brooklyn, is extending its works and mains, and respectfalljr 
requests the patronage of the public. 

Consumers get one-third more light for the same price paid 
for other gas, and for equal light can reduce their bills to that 
extent. 

Applications received by our canvassers, or at the ©ffioe of the 
compairy. 

No charge made for putting in service pipes and meters. 

We present the following extracts from the reports of pro- 
fessors of chemistry and medicine of the highest authority, who 
have examined the gas made by our process. Copies may be 
seen at the office of this company : 

[R. Ogden Doremus, Professor of Chemistry and Toxicologyj 
Bellevue Hospital Medical College, New York.] 

" Having been informed that parties are circulating reports 
that the gas furnished by your company is particularly poisonous, 
and having been requested to express an opinion on this Bubject, 
1 beg leave to state that the trivial variations in the gases madi 
by different processes is of no importance in regard to health, 
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jpting as to the products of their combustion. In this 
)ect your gas is superior to all others, as it does not contain 
>urities existing in gas manufactured from bituminous coal." 
E. Frankland, Professor of Chemistry, Royal College of 
jmistry. South Kensington Museum, London, England.] 

I have no hesitation in saying that it may be used with safety 
h in public and private houses. I should be delighted to sub- 
ute this pure and powerful agent for the gas witli which my 
ise in London is at present supplied." 
Ne have also reports from Henry Wurtz, Ph. D., of Hoboken, 

J., and Ad. Wurtz, Membre de I'Institut, Professeur a la 
julte de Medicine et a la Faculty des Sciences, Paris, France, 
firming the statement that the products or eflfects of burning 
\ gas are less objectionable, to a marked extent, than with gas 
n gas coal. 

Prof. Henry Morton, Stevens Institute of Technology, Hobo- 
i, N. J., who has been quoted as having denounced the use of 
3 gas, says, in a report which we have : *' You will see that I 
; only agreed with Prpf. Wurtz in considering carbonic oxide 
rendering all gases which contain it more or less dangerous, 
: also regarded the danger from any gas as so small, and modi- 
1 by so many other conditions, that this question need not and 
ioubtedly would not influence the practical adoption of any 
I for domestic uses, provided it were otherwise desirable." 

PORT OF PROF. C. F. CHANDLER, PRESIDENT OF THE BOARD OF 
HEALTH, TO THE BOARD OF ALDERMEN, CITY OF NEW YORK. 

Che President laid before the Board the following communica- 
1 from the Board of Health : 

Health Department, > 
New York, April 15, 1881.> 

the Hofwrahle the Board of Aldermeii : 

\t a meeting of the Board of Health, held on the 13th inst., 
• following report of the President was unanimously adopted, 
J a copy was ordered to be forwarded to your Honorable 
dy : 

REPORT. 

I have the honor to report that the petition of citizens referred 
the Board of Health by the honorable the Board of Alder- 
m, with regard to the illuminating gas which is manufactured 
m steam, anthracite coal and naphtha, the so-called water gas, 
3 been duly considered. 
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We present the following extracts from the reports of pro- 
^Bsors of cheraistry and medicine of the highest authority, who 
ave examined the gas made by onr process. Copies may be 
Ben at the office of this company : 

R. Ogden Torenius, Professor of Chemistry and Toxicology, 
Bellevue Hospital Medical College, New York.] 

'* Having been informed that parties are circulating reports 
hat the gas furnished by your company is particularly poisonous, 
ind having been requestisd to express an opinion on this sub- 
ject, I beg leave to state that the trivial variations in the gases 
made by different processes is of no importance in regard to 
health, excepting as to the products of their combustion. In this 
respect your gas is superior to all others, as it does not contain 
impurities existing in gas manufactured from bituminous coal." 

[E. Frankland, Professor of Chemistry, Royal College of 
Chemistry, South Kensington Museum, London, England.] 

" I have no hesitation in saying that it may be used with 
safety both in public and private bouses. I should be delighted 
bo substitute this pure and powerful agent for the gas with 
^hich my house in London is at present supplied." 

We have also reports from Henry Wurtz, Ph. D., of Hobo- 
l^en, N. J., and Ad. Wurtz, Membre de I'lnstitut, Professeur a la 
fc'aculte de Medecine, a la Faculte des Sciences, Paris, France, 
confirming the statement that the products or effects of burning 
this gas are less objectionable, to a marked extent, than with gas 
^Pom gas-coal. 

Prof. Henry Morton, Stevens Institute of Technology, Hobo- 
ken, N. J., who has been quoted as having denounced the use of, 
this gas, says, in a report which we have : " You will see that I 
^ot only agreed with Prof. Wurtz in considering carbonic oxide 
^ rendering all gases which contain it more or less dangerous, 
but also regarded the danger from any gas as so small, and modi- 
fied by so many other conditions, that this question need not, 
^nd undoubtedly would not, influence the practical adoption of 
*iiy gas for domestic uses, provided it were otherwise desirable." 

Prof. Chandler, President of the Board of Health, New York, 
^ using this gas in his house, and many physicians in New 
STork and Brooklyn have adopted it. TbP decided 8\iperiority 

31 
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and economy of tin's lii^ht is such that now, within three years 
of its introduction in New York, forty per cent, of all the gas 
used there is made by this process, and principally in the best 
liotels, theatres and public buildings. , 

H. M. BENEDICT, 

School of Minek, Columbia (>)llege, 

C'OK. 49th SlBKl-T AKD 4tH AvEKUE, 

New Yobk, December 28, 1877. 
Mr. Chah. G. Fuancklin, 

President of the Mtmi(i}HU Gusllijht Company. 

Dear Sir: It has lately come to my knowledge that parties, 
whose interests were affected by the ra])id developments of yonr 
company, have been circulating rnmors calculated to prejudice 
people against the use of your gas. Not knowing the extent of 
your information respecting this, and deeming it of importance 
that you should know exactly how your gas compares with others 
used for illuminating purposes, I take the liberty to address to 
you the following: During the past half dozen ; ears (of which 
two were spent under the personal guidance and instruction of 
the eminent chemist. Prof. Bunsen, in the Heidelberg, Univer- 
sity, Germany), devoted to the study of Chemistry of Illuminating 
Gas, it has not been my fortune to examine a single gas possess- 
ing so many intrinsically fine qualities for the purpose of illumi- 
nation as I find in yours. 

1st. Its pure brilliancy and illuminating power far surpasses 
the ordinary coal gas flame, and equals the renowned Boghead 
and cannel coal gases of Scotland, and is most easily distin- i 
guished by the indifferent observer, from gas by the old methods. '| 
This is mostly due to the fact that by the old processes even of 
the above named Scotland coals, as much as thirty -three per 
cent, of the coal becomes tar during the process of manufactnre, 
some of which is dissolved by vapors in the gas, and by them 
are carried ro the consumer's burner, rendering the flame brown- 
bordered and smoky. 

2d. Respecting the purity of the gas, there is no room for 
question, for in its normal condition I find it composed of fixed 
gases like air, unchanged by heat and cold, and almost absolutely 
free from gummy vapoi's which are constantly such a great detri- 
ment in the old processes, because of their being influenced by 
change of temperature and contact with metallic surfaces, causing 
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tkem to deposit the tarry substances that were held in sohition, 
and also from sulphur compounds, which in ordinary gas is so 
apt to be abundant, and which after burning, so greatly ritiate 
the ah', and so destructively corrode chandeliers, bronze ware, 
and polished metallic surfaces. 

3d. As regards the effects of its use on health, my seven 
months' personal experience and practical tests from six to eig^it 
hours daily with it in a little laboratory, closed so as to exclude 
currents of air that would otherwise destroy my analytical work, 
where from five to fifteen feet per hour are used without noting 
one single effect, is to me conclusive proof of the fallacy of 
ascribing to it a single detrimental property ; besides, as I under- 
stand, millions of cubic feet have been manufactured by your com- 
pany and sent out to consumers, and used in the largest and best 
hotels, public places of entertainment, and private dwellings in 
this city, without a single complaint, thus fully corroborating my 
own experience. 

Very respectfully yours, 

H. C. BOWEN, 

Assistant in A}ialyiical Lubm'aioryf School of Mbies, Cdnmbia CoUege, 

To Charles G. Fbancjklyn, Esq., 

P resident of the Municipal Oaslight Company : 

Sir : I have had the honor of receiving from you a letter, in 
which you desire replies to two questions, and call my attention 
to certain recent public statements and discussions bearing upon 
your new manufacture of illuminating gas with a basis of water 
gas. I beg to reply as follows : ♦ 

First question ; Whether I deem the gas made by your com- 
pany as more dangerous, in case of leakage, than that mad^ from 
gas coal ? 

I understand here that the point involved is the reliability of 
the assertions brought forward in tlie discussions above referred 
to, as to the extremely poisonous nature of carbonic oxide, an 
ingredient said to be contained in your gas more largely than in 
that from gas coal. 

It is now many years since I examined the facts on record 
I'elating to the action of carbonic oxide upon the human system. 
It is well known that among American chemists I have for 
ten years — including the period of my editorship of the " Ameri- 
can Gaslight Journal " — stood virtually alone as a declared advo- 
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cate of the introduction of water gas for domestic uses. 1 did 
not take this stand without having satisfied myself that carbonic 
oxide is not — as popularly believed — an exceptionally poisonous 
gas. Since receiving your letter, 1 have again partially reviewed 
tlie literature of the subject, and am again confirmed in my con- 
clusion that whatever dangers to life and health may or do arise 
from the use (or rather abuse) of illuminating gases, these will not 
be enhanced in any way by an increase in its proportion of car- 
bonic oxide. 

The real practical question is not whether carbonic oxide is 
poisonous, but whether it is more poisonous or dangerous, under 
like circumstances, than gas from gas-coal. In this brief letter 
it is of course impracticable to discuss the subject in full, or even 
to cite the numerous facts stated and results of actual experi- 
ments made by eminent authorities bearing thereon. This may 
be done hereafter in a more extended report. The general con- 
clusion to which these facts have led me, is one to which thej 
will be found, when taken collectively, to lead other unprejudiced 
minds 1 may present some concise statements: 

Carbonic oxide, when inhaled undiluted, is a gas which bas 
peculiar and rapid effects upon the nervous system ; comparable 
in the case of man with those of chloroform, though the symp- 
toms are more rapid, both in appearance and disappearance. 
The anaesthesia produced is, however, oftener than in the case 
of chloroform, preceded by a transient stage of excitement or 
intoxication, accompanied by violence. 

During anaesthesia, as with chloroform, continued inhalation is 
very dangerous ; doubtless more so than with the latter. Pni"® 
carbonie oxide has been, nevertheless, proposed and used safely 
as an anaesthetic agent upon man as well as upon lower 
animals, some twenty years ago, by Ozanam and Tourdes, both 
these famous authorities comparing the symptoms to those of 
chloroform. 

When used purposely as a fatal poison upon animals in com- 
parison with gas from gas-coal, Leblanc and Tourdes found that 
twelve per cent, mixed with air killed rabbits in seven minutes, 
while Tourdes also found that two per cent, of coal gas killed 
such animals in twelve minutes. Devergie, Tourdes and Adolphe 
Wurtz all agree that nine per cent, of coal gas in air will pro^^ 
fatal to man, while Tourdes states also that six per cent, of the 
same killed rabbits in a few minutes. 
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When largely diluted with air, however, the effects of carbonic 
ide on man appear, from very extensive o'bservation, to be very 
certain, and at the worst, but transient. Headaches, indicating 
jht nervous disorder, appear to be the only lasting symptoms, 
ich headaches are familiar to those who live in houses heated 
th anthracite, whether by stoves or furnaces. In these cases, 
vertheless, the effect of carbonic oxide is so usually complicated 
th those of the far more poisonous gases, sulphuretted hydro- 
n and sulphurous acid, that the imputation of the symptoms 
served to carbonic oxide solely, is by no means justifiable. 

As to the dangers that have been imagined, of poisonous or 
en seriously injurious impregnation of the air of dwellingsor 
oms by an}- supposable leakage of your gas — assuming it to be 
le-tourth carbonic oxide— a little arithmetic at once proves it to 
3 altogether a chimera. A leak of one cubic foot per hour 
ould be a very large one, especially of your very dense gas 
iensity 700), and would be immediately detectable by the odor, 
n a medium sized bedroom, of say 15 by 10 by 10 feet, contain- 
ig 1,500 cubic feet, this would impart, during a night of eight 
ours, two cubic feet of carbo^iic oxide, or rhth part — a wholly 
appreciable proportion. 

A wide open three foot burner would emit into such a room in 
gilt hours six cubic feet of carbonic oxide, or' (if the room were 
r-tight) two-fifths of one per cent. In less than eight hours, 
>wever, a similar emission of some illuminating gases (carrying 
drocarbons) would reduce a sleeping occupant to a state of 
'pless narcotism. The absurdity of attributing such occur- 
3ces as this to the carbonic oxide alone, is here apparent. 
le conditions here supposed art nevertheless so. exceptionaras 

have no reasonable bearing one way or the other. A person 

idiotic turn of mind, who would blow out a gas-burner, 
nild also — still more probably — leave oft* the top of an anthra- 
^ stove, and go to sleep with it as a room-mate; stoves and 
f'Tiaces, through accident or defect, often emit carbonic oxide 
ith worse gases, as aforesaid) into our dwellings to a far greater 
tent than could proceed from any leak in your service pipes. 
St stoves and furnaces are not practically condemned for this, 
heir economy and convenience, with management of average 
^telligence, over-balance such occasional detrimental results. 

Repeated visits to water-gas works, and questioning of the 
nnployees therein, have justified to me the views above expressed. 
^ your own works I find that employees maintain that the effect 
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of the ga8 upon the nerves, after it has been ** carburetted," or 
enriched with naphtha, is much more rapid than before, although 
the proportion 'of carbonic oxide is thus largely diminished; a 
fact which demonstrates at once the view long held by me, tliat 
the toxical constituents of iUuminating gases are mainly the 
hydrocarbons present, and not the carbonic oxide. My reply to 
your first question is an emphatic negative. 

Second question : Whetlier the products or effects of burning 
your gas are more objectionable than with gas from gas-coal ? 

To this I reply that, on the contrary, they must be less ob- 
jectionable to a marked extent. 

This question was examined by me ten years since. The 
results were then made public, and belong to the literatui'e of 
the subject. It was shown that an illuminating gas with a basis 
of water gas, yielded on burning less water and carbonic acid, 
and consumed less of the oxygen ot the air, for equal volumes, 
than an average gas of less candle power, made from gas-coal. 
Here there is, however, an additional important point. 

For equal volumes your gas is ©ver 40 per cent, heavier, and 
yields some 40 per cent, more light than gas from good caking 
coal. Deferring precise calculations for the present, it may be 
briefly stated that the vitiation of the air of a room, for eqiud 
amounts of light, could not with your gas be more than twc- 
thirdc* of that with the purest gas made from coal ; at least one 
of the statements to the contrary, which has been widely circu- 
lated of late, appears to have been founded on a strange forgetful- 
ness of the familiar chemical laws, that I>oth marsh gas and car- 
bonic oxide yield in burning, the same volume of carbonic acid, 
while earlK>nic oxide consumes but one-fourth as much oxygen «* 
marsh j^pis, which latter is moi-e larijelv contained in jnises made 
from gas-coal. 

Resj>ectfully, 

HENKV WURTZ, /%. i?. 

No. 12 Hudson Terrace, lloboken, Jan. 1, 1878. 
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APPENDIX E. PAPER 11. 

VATER GAS— IS IT MORE DANGEROUS IN ACTUAL 

USE THAN COAL GAS ? 

A pamphlet is being industriously circulated in various 
dties, containing statements to the effect that water gas is 
particularly dangerous because of the carbonic oxide it con- 
tains, and we see that great prominence is given to the opinion 
3nce held by Prof. Henry Morton, Ph. D., President Stevens 
[nstitute of Technology, Hoboken, N. J. 

Now there kre two sides to every question, and if any one 
has been misled by the overdrawn statements in the pamphlet 
referred to, we ask their attention to what follows. 

And we will begin the other side of the story by quoting 

Prof. Morton ourselves. In a letter to the "Plumber and 

Sanitary Engineer " of New York, January 15, 1880, he says : 

" I am quite ready to admit that when the subject first came 

to my notice, my impression was that water gas was so 

practically dangerous (on account of the large amount of 

carbonic oxide in it), that it should not be admitted into general 

use, * * * but further consideration modified this view," 

to the belief that " it would be a question of economy and 

efficiency simply, whether water gas did or did not become the 

gas of the future." 

The pamphlet contains a wearisome list of quotations com- 

Siled (before he had revised his opinions as above) by Prof, 
[orton for the " American Gaslight Journal," in 1878. And 
on this general subject we quote from the eminent chemist. 
Prof. Henry Wurtz, Ph. D., of Hoboken, N. J., as follows : 

"No accumulation of citations of vague and crude opinions, 
stereotyped through generations of school books, as to the 
danger of small percentages of carbonic oxide in air should 
have any influence on reasonable minds, when it is only by rare 
^•ccident or stupidity that even these small percentages can be 
comuamiicated to the air of a close room. I am confirmed in 
^y conclusions, that whatever dangers to life and health may 
^^ do arise from the use (or rather abuse) of illuminating gases, 
'^®8e will not be enhanced in any way by an increase in its 
^^^ortion of carbonic oxide." 

^ Water gas was introduced in New York city in 1877 by the 
^^nicipal Gaslight Company, and early in 1878 Dr. Henry 
*^Urtz made two exhaustive reports giving the results of his 
^<^ieiitific analysis. About thi^ time Prof. Morton's articles, 
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above referred to, came out in the "American Gaslight 
Journal " of New York, (a paper wedded to coal gas interests, 
and whose name should be changed to the " American Coal 
Gaslight Journal"), and it gave much comfort to the coal gas 
people who hoped thereby to stay the progress of water gas. 
Now in order to satisfy the public that the gas they were 
furnishing was entirely safe, the Municipal Company sent all 
these papers to the two most eminent chemical authorities in 
the world. Dr. E. Frankland, of London, and Dr. Adolphe 
Wurtz, of Paris, and we gladly quote their replies in full : 

KOYAL ('OLLEiiE OF ChEMFRTUT, 

South Kensington Miis' um, 

London, May 6, 1878. 
Sir: 

In compliance with your request, I have read the reports of 
Dr. Henry Wurtz, dated January 1, 1878, and March 4, 1878, 
on the composition and properties of the gas of the Municipal 
Gaslight Company of New i ork, and also the articles published 
by Prof. Henry Morton in the " American Gaslight Journal " 
ot March 2 and 16, 1878 ; and having been called upon to 
express my opinion as to the adaptability of water gas for 
lignting and heating purposes, I have no hesitation in saying 
that it may be used with safety, both in public building and 
private houses. I should be delighted to substitute this pure 
and powerful illuminating agent for the gas with which my 
house in London is at present supplied, although it is used in 
all the bedrooms. 

[Signed] E. FEANKLAND. 

To Charles G. Fkancklyn, Esq., 

Pres. Municipal Gaslight Company of New York: 

Paris, June 12, 1878 
Sir: 

I have read with attention and interest the documents con- 
cerning the gas of the Municipal Gaslight Company of New 
York, which you have forwarded to me. 

I have acquainted myself with the extensive and exact work 
which Dr. Henry Wurtz has published about the composition 
and use of the gas. Produced by the decomposition of steam 
on incandescent carbon, and saturated with very volatile 
hydrocarbons obtained from petroleum, the gas possesses an 
intense illuminating power, a marked smell and a sufficient 
density. I have been struck with the correctness of the 
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remarks which terminate the report of Dr. H. Wurtz, and 
which, in my opinion, answer the objections formulated by Dr. 
Henry Morton, inserted in two articles in the "American 
Gaslight Journal," published in New York. No doubt the 
danger of poisoning exists with all gases containing carbonic 
oxide, and coal gas is not exempt from the latter, as it can 
contain as much as 12 per cent of its volume. But I think that 
the danger, which could only have sad consequences in excep- 
tional cases and through a sort of fatality, has been exaggerated, 
and should not be taken into account, considering that gas is 
used without hesitation for lighting our houses, notwithstand- 
ing the very real danger of explosion and fire, no matter what 
kind of gas or its composition. 

Further, the use of water gas has never been prohibited in 
France, and if the numerous processes which have been indi- 
cated for its production have been abandoned or have received 
only a restricted application, the cause is principally due to 
the circumstance that the technical and economical conditions 
of the production have, up to the present time, been very 
unfavorable. 

In manufacturing, under good conditions, a gas remarkable 
on account of its illuminating power and of a sufficient smell 
to reveal its presence, you have realized an important progress. 

It would appear to me unjust to deprive you of your useful 
discovery. 

[Signed] ADOLPHE WUETZ, 

Member of the Insiiiute, Professor at the School of Medicine, 

and the School of Sciejices, 

To Charles G. Francklyn, Esq., 

President, Municipal Gaslight Company of New York. 

It is stated in the pamphlet, time and again, that the manu- 
facture of water gas was prohibited in France and on the conti- 
nent. Please notice that in the above letter of Dr. Adolphe 
Wurtz, this statement is flatly contradicted, so far as France is 
concerned ; and it is a well known fact that many of the cities 
of Europe are supplied with gas made from wood, and contain- 
ing, according to Dr. Wurtz, from 27 to 32 per cent of carbonic 
oxide. 

The gas at Berlin is made from lignite, or brown coal, and 
contains 40 per cent, and the gas at Munich, Bavaria, 40.5 per 
cent of carbonic oxide — see Dr. C. F. Chandler's nrticle in 
Johnson's Encvclopedia, vol. ii, page 451, 

3:} 
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And just here we are glad to again quote Prof. Morton, who, 
in an article on water gas in the "Plumber and Sanitary 
Engineer " of New York, December 8, 1879, in which he coin- 
cides with the above opinion of Dr. Wurtz, Says : 

" You will see that I not only agi*ee with Prof. Wurtz in con- 
sidering carbonic oxide as rendering all gases which contain it 
more or less dangerous, but also regarded the danger from any 
g<as as so small and modified by so many other conditions that 
this question need not and undoubtedly would not influence the 
l)ractical adoption of any gas for domestic uses — provided, it 
were otherwise desirable." 

The pamphlet asserts that water gas is not only poisonous 
but that the products of combustion are more dangerous than 
from coal gas. On these ])oints see what is said by Dr. R 
Ogden Doremus, Professor of Chemistry and Toxicology, 
Bellevue Hospital Medical College, New York : 

" Having been informed that parties are circulating reports 
tliat water gas is particularly poisonous, and having been 
recpiested to express an opinion on this subject, I beg leave to 
state that the trivial variations in the gases made by different 
processes is of no importance in regard to health, excepting as 
to the products of tlieir combustion. In this respect water 
gas is superior to all others, as it does not contain impurities 
existing in gas manufactured from bituminous coal." 

Regarding the comparative safety of coal gas and water gas, 
Prof. T. Sterry Hunt, of Montreal, writes : 

" I mast say, however, that- the notion of any important diflFer- 
ence in the safety or fitness for use of two such gases seems to 
me to be absurd The only questions to be raised are the rela- 
tive cheapness and illutniT»ating power." 

We referred the question as to whether carbonic oxide is an 
ohjectionable element in water gas to Dr. Gideon E. Moore of 
New York, the eminent analytical chemist, and received the 
fallowing reply : 

" I consider carbonic oxide to be a highly desirable ingredient 
in water gas; its density and high flame temperature greatlj 
j)romotes tlie illuminating eflfect and retards waste." 

In ] 881, certain parties interested in coal gas got up a petition 
to the Board of Aldermen of New York, making the usnal 
assertions that water gas is more dangerous than coal gas, and 
praying that its manufacture be prohibited. This communica- 
tion was referred to the Board of Health with the following 
results, and as Dr. Chandler is perhaps the highest chemical 
authority in this country, we ask especial attention to his 
opinion : 
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►ort of Dr. C. F. Chandler, President of the Board of 
3, to the Board of Aldermen, city of New York : 

I President laid before the Board the following coinmiinica- 
•om the Board of Health : 

Health DepartMcNt, New York, April 15, 1881. 
lonorahle the Board of Aldermen : 

a meeting of the Board of Health held on the 13th inet., 

llowing report of the President was unanimously adopted, 

copy was ordered to be forwarded to your Honorable 

REPORT : 

ave the honor to report that the petition of citizens 
3d to the Board of Health by the Honorable the Board of 
nen, with regard to the illuminating gas which is manufac- 
from steam, anthracite coal and naphtha, — the so-called 
gas — has been duly considered. - 

s gas has been extensively used in the city of New York 
me years in public and private buildings. While it differs 
rhat in composition from the gas manufactured from bitu- 
,s coal, it involves, in its careless use, the sajme sources of 
r. If allowed to escape into the air without being burned, 
3uces an explosive mixture with the air, and it is also liable 
'ocate persons who may remain for any length of time in 
mosphere thus contaminated. 

jre are no facts \vhich give any substantial fouiida^ipn for 
pprehensions of the petitioners that this gas is in any way 
dangerous tlian the gas previously in use. I would further 
;hat the allegation that this' water gas has been prohibited 
is, is directly denied by Prof. Adolphe Wurtz, of that city, 
tter which I have before me, that the greater density of 
is causes it to escape more slowly from leaks than does 
,ry coal gas, and that its odor is so decided that leaks are 
3d just as readily as in the case of other gas. in conclu- 
would say I see no reason why any official action should 
en on this subject. 

[Signed] C. F. CHANDLER, 

President 

ich was referred to the Committtee on Police and Health 
tments. 
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The general question as to whether water gas is a safe and 
desirable illuminant was referred bv the Mayor of New Orleans 
to Dr. Joseph Jones, President of the State Board of Health, 
with the following reply : 

New Oblfans, Angnst 9, 1880. 

Hon. I. W. Patton, Mayor of the City of New Orleans: 
Sir: 

In repl}' to the communication of your Honor of the 6th nit., 
propounding certain inquiries with reference to the chemical 
composition, poisonous properties, and relative value of water 
gas, I respectfully submit the following outline of the results of 
my investigation : 

1. Its pure brilliancy and illuminating power far surpasses the 
ordinary coal gas flame and equals the renowned B and cannel 
coal gases of Scotland. 

2. Respecting the purity of the gas, it is composed of fixed 
gases like air unchangeable by heat and cold, and almost abso- 
lutely free from gummy vapors which are constantly such a great 
detriment to the old process. 

3. As regards the effects of its use on health, those who have 
used the gas most extensively testify to the fact that it is in no 
manner dangerous, and is as safe in this respect as ordinary coal 
gas. 

4. The products or effects of burning the water gas are less 
objectionable than with gas from gas coal. An illnminating gas 
with a basis of water gas, yields in burning less water and car- 
bonic acfd, and consumes less oxygen of the air tor equal volumes 
than any average gas of less candle power made from pure gas 
coal. 

From the preceding facts we conclude : 

1. Water gas is superior to the ordinary coal gas in heating 
and illuminating power. 

2. Water gas can be furnished at less cost to the consumer 
than ordinary gas. 

3. Water gas is not more dangerous in case of leakage than 
tliat made from gas coal. 

4. The products or effects of burning water gas are less ob- 
jectionable and less injurious than those arising from the com- 
bustion of coal gas. 

Respectfully, 

[Signed] JOSEPH JONES, M.D., 

President Board of Hecdlhy State of Louisiana. 
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tu 1879, the Consumers' Gas Company of Toronto, tip to that 
fie making coal gas, changed its works to tlie Lowe water gafe 
stem, and soon after tlie usual opposition was made by parties 
the coal gas interest, and the question of the safety of water 
18 was referred to the two leading chemists of the city. 
Dr. H. H. Croft, late Professor of Chemistry, University Col- 
ge, Toronto, made a lengthy report, in which we find these 
ords: • 

"In conclusion, I may say that the gas made by the 
lOwe process, or from coal, may be used indiflferently, with 
roper precautions and common sense, and that the one is not 
n the whole more dangerous than the other, nor nearly so much 
J as the oil employed in our lamps." 

Dr. W. H. Pike, Professor of Chemistry, University College, 
^jronto, wrote : 

''The city gas, as at present supplied is, if used with 
be ordinary precautions necessary in the c«se of coal gas, free 
rem all pi*actical danger. As to the comparative danger to life 
►f an open tap or leak in a bedroom in the case of coal gas and 
-iowe gas, I think that there can be no great diflference." 

One phase of the opposition at Toronto was the assertion that 
n the two years ending 1880, there had been 11 deaths from 
Poisoning by water gas in New York City. Now, at the in- 
tance of Mr. W. H. Pearson, Secretary of the Toronto Com- 
pany, this statement was carefully investigated, and inquiry at 
he Coroner's oflice and at the places where the deaths occurred, 
eveloped the facts that : 

Three were suicides, the persons deliberately stopping the 
eyhole, and putting rugs at the bottom of the door, and un- 
irewing the gas bracket. 

Three were caused by explosions at gas works. (The record 
»es not state the kind of gas in above six cases.) 

Two were by accidental suffocation with coal gas, and 

Three by accidental suffocation with water gas. 

It is thus seen, to put it mildly, that when facts are wanting 
e imagination is freely drawn upon. 

The following is a copy of the analysis of the Lowe water gas 
Baltimore : 
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whi(^h we sent to Dr. E. G. Love, Analytical Chemist and Offi- 
cial Gas Examiner of New York City, and asked an expression 
of his opinion with special reference to carbonic oxide. His 
reply is as follows : 

New Yokk, Jan. 31, 1883, 
Messrs. A. O. Gkanger & Co., Philadelphia, 
Gentlemen : 

Yours of the 30th inst. is at hand. In reply I will say 
that I think the only questions relative to water gas that need be 
considered by any gas company, are the economy of production 
and quality of the light. I do not consider the presence of car- 
bonic oxide in illuminating gas as objectionable. 

1 might add that in 1879 the Municipal Company of this city 
made 550,000,000 cubic feet of the so-called water gas, and in 
May, 1880, the New York Company ad()f)ted the same process, 
and I have no doubt that the present yearly consumption of water 
gas in this city is over one billion cubic ieet. 

YoArs truly, 

[Signed] E. G. LOVE, Bu 1). 

Comparing water gas with coal gas two plain questions were 
asked Prof. Henry Wurtz as to the danger from products of 
combustion and from leakage, and we quote herewith both the 
questions and answers in full : 
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'Question — Are the products of coiribustion of the Lowe 
:er gas, when in use, more or less deleterious to health than 
Be of gas from gas coal ?" 

'The answer to this question must be qualified by assuming it 
apply to gases of like candle power. In this case it is a 
tter of chemical demonstration that the amount of carbonic 
i formed by the Lowe gas when burning, the amount of aque- 
vapor formed, and the amount of atmospheric oxygen con- 
led ©r destroyed, are all three very considerably less than in 
case of gas from gas coal. The effects upon the atmosphere 
rooms, equally lighted with the two gases, tell, therefore, 
siderably in favor of the Lowe gas." 

'Question — Whether, in the event of leakage in dwellings, 
Lowe water gas is more dangerous or less dangerous to life 
I property than ordinary coal gas? " 

'The dangers from leakage of gas are two in kind: Ist. 
)m suflfbcation by inhalation. 2d. From explosion and fire, 
these the last is much the most common and the most serious, 
olving injury to both property and life. Indeed, suffocation 
ely or almost never arises from ordinary (accidental) leakage ; 
t mostly from inexcusably culpable negligence or ignorance. 
cts on record support strongly the belief that variation in com- 
sitioB of illuminating gases has little or no appreciable influ- 
5e on its suffocating quality. The most narcotic agents present 
I the illuminating hydrocarbons, and a small percentage of 
«e in air is always dangerous to life, by reason of the rapid 
esthesia which follows their inhalation ; and carbonic oxide is 
3 a powerful ansesthetic, but not more so than these heavy 
irocarbons, on which the illuminating value of all gases 
)end8. 

' As to the explosiveness of the two gases, however, and the 
iger arising therefrom, the new gas has a decided advantage. 
*bonic oxide is a gas whose explosive power for equal volumes 
ar smaller than that of marsh gas, a main constituent of ordi- 
y gas coal gas. This is because in exploding marsh gas con- 
ies four times as much oxygen as carbonic oxide. The intro- 
ttion of the Lowe gas must therefore be attended with diminu- 
1 of risks to life and property. 

[Signed] HENRY WURTZ, Ph. DP 

The statement is gravely made in this remarkable pamphlet 
have been commenting upon, that " water gas is more danger- 
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ous tlian coal gas because it is about twice the specific gravity of 
coal gas, and is heavier than air, and so in case of leaks will fall 
to the floor and not be noticed as quickly as coal gas which has 
a more intense odor." 

All of which is simply false. Water gas smells worse even 
than coal gas and its presence can be instantly detected by the 
smell when so small a quantity as one ten thousandth part has 
escaped into the air of a room. It is but litle heavier than coal 
gas, its specific gravity being .570 while coal gas is .470, air 
being called 1.000 and taken as the standard. And so instead of 
being heavier than air it is but little more than half its weight; 
and as a matter of fact the writer has made an ascension in a 
balloon tilled with pure water gas. 

Three years ago we wrote Dr. Moore, of New York, one of 
the most prominent gas chemists of the country, as to the cause 
of the strong smell of illuminating water gas, and also relative to 
the products of combustion, and he replied as follows : 

Dr. Gideon E. Moobe, Analytical and Gomsclting GfiEMisx, J 

69 Liberty Street. ) 

New Yobk, May 18, 1880. 

Measrs. A. 0, G^-anger <fc Co., 22 wid 24 Korih Fourth Street, Philadelphia: 
Gentlemen : 

* * * The pungent odor of water gag, after being 
charged with illuminants, is entirely due to the presence of vola- 
tile hydrocarbons, formed by the decomposition of the petroleum 
used in making it. This odor, far from being a disadvantage, 
is, in reality, a special advantage of water gas, inasmuch as it 
makes it very easy to detect leakage in the pipes. 

All illuminating gases are, in themselves, more or less poison- 
ous, and that gas is to be pronoimced the safest that can most 
readily be detected by the odor. The more insupportable the 
odor the greater will be the impulse to avoid inhalation, and the 
more certainly will leakage be attended to. It is not, in mj 
opinion, desirable to attempt to abate this odor. It does not re- 
sult from imperfect purification or through any fault in making 
the gas, but it is a necessary result of the process of manufac- 
ture, as well as a most valuable property of the product. 

The products of combustion of water gas are absolutely in- 
odorous ; the air in the room in which it is burned is altered 
solely by absorption of oxygen and the formation of carbonic 
acid, phenomena that are inseparable from all forms of combus- 
tion, whether of gaseous, solid, or liquid illuminating material. 

Very respectfully yours, 

[Signed] GIDEON E. MOORE, PA. D. 
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From all tbis talk about carbonic oxide one migbt take it to be 
a newly discovered gas, but in reality it is the same gas that 
escapes from our stoves and ranges and heaters, after a fresh lot 
of coal has been thrown on the fire, if the proper damper is not 
opened so as to let it escape up the chimney. Does any one 
think of objecting to the use of stoves and of coal or coke 
because occasionally, through thoughtlessness or stupidity in 
regulating the dampers, the coal gas of the housekeeper escapes 
into the room ? 

We could, without difficulty, compile from musty technical 
works, as well as from living authorities, a great list of facts 
proving the deadly narcotic effect of the component parts of coal 
gas, but this would not be to the point. 

Illuminating gas made from bituminous coal is highly charged 
with the deadly fire-damp of the coal mine, which is simply 
marsh gas or light carburetted hydrogen, and is present in coal 
gas to the extent of 46 per cent , while water gas contains but 
1*2 per cent.; but we do not on this account attempt to raise a 
hue and cry against coal gas, because any danger attending its 
use is very remote, and is simply the result of dense ignorance 
or gross carelessness. 

Opposition to the march of improvement has been the rule in 
all ages, either from motives of self interest of the few or fond- 
ness for the old beaten paths, and with reference to the introduc- 
tion of coal gas early in the present century we find that, in 
combating the prejudice and ignorance of the day, it was quite 
as long in gaining public favor as water gas has been. 

The first proposals to light a town with coal gas were made in 
England as early as 1765, but it was not practically applied for 
lighting until 1792, when William Murdock lighted his own house 
with it in Cornwall. A gas company was not formed in London 
until 1810. Paris was not lighted with gas until 1820, New 
York until 1834, and Philadelphia until 1835. 

Much opposition and prejudice had to be overcome before it 
was generally adopted, and as an instance of this there is on 
record a petition from a large number of influential citizens of 
Philadelphia, dated 1830, setting forth a great number of evils 
and calamities that would inevitably follow its introduction there, 
owing to its " poisonous, explosive and destructive nature, and 
praying the Government to prohibit it." 

History repeats itself! How much this sounds like the pre- 
sent opposition to water gas ! 

33 
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One of the early objections to gas in England was the danger 
from fire, the belief being current that the gae was distributed in 
an ignited state. On this point we find the following in Glegg^s 
work on coal gas : 

" It was generally believed that the pipes carrying the gas 
must be hot, for when the passafi:es to the House of Commons 
were lighted the architect insisted upon the pipes being placed 
four or five inches from the wall for fear of fire. And the curiooB 
often applied their gloved hands to the pipes to ascertain their 
temperature." 

We note regarding the pamphlet we have been referring to 
that it has no paternity. No one seems willing at this late day to 
father it, and so it had to be brought out anonymously. And 
we do not wonder at it, for where it is not untruthful it is simply 
a rehash of stale and antiquated statements, and of opinions 
based on them, that have since been retracted, and which never 
went to the core of the matter anyhow. 

The real question of to-day is not wliether carbonic oxide is a 
j>oisonous gas, for this no one denies, but whether water gas, con- 
taining 20 to 25 per cent, of it, and less of other dangerous and 
deadly gases of which coal gas is largely composed, is, when 
used with the same precautions and under like conditions, any 
more objectionable than coal gas, particularly if from water gas 
there can be obtained a brighter light at less cost ? 

We have had considerable experience in introducing water gas 
into various cities and towns, and find that the first opposition 
from coal gas men comes in the form of the assertion that they 
can make coal gas as cheap as we can make water gas, and being 
])eaten on this point in fair argument, they invariably fall back 
upon the bugbear, "carbonic oxide," as a last resort. This is 
the pretext, but the real objection often is either interest in gas 
coal mines or, for various reasons, interest in keeping a large force 
of men employed. 

The ''American Gaslight Journal" asserted, editoriallyj 
March 16, 1883, that there had been 100 deaths from water 
gas alone in New York City in the past five years. 

We thoroughly investigated this, and found that there h^^ 
been but 32 deaths in that time from accidental inhalation of aU 
kinds of gas — an average of a little over six per year. 

It is also asserted that " previous to the introduction of water 
gas in New York City, for 50 years there is no record of deaths 
Irom inhaling coal gas." 
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ow the Coroner^s Records show 7 deaths from coal gas duriiigf 
single year IWl, 6 years before water gas was introduced ! 
e place our works entirely on their merits, and we invite 
arable criticism, but when the enemies of water gas are re- 
el to the use of misrepresentation and falsehood as weapons 
ows how weak is their cause. 

gas were furnished for breatliing purposes all this objection 
d be in order, and not more so with water gas than with coal 
but as the gas is for illuminating purposes we think we have 
^letely proven that when used with the least spark of intelli- 
6, which is necessary with either gas, it is quite as safe as the 
gas with which most of our cities and towns have been 
ed for years, and that, as a matter of fact, tlie only live ques- 
are whether water gas will furnish a gas more brilliant thau 
gas, and for Jes& money, and to these questions we unhesi- 
gly answer in the affirmative, and only ask for opportunity 
jmonstrate it. 

GUAKANTEE. 

) show the confidence we have in our improved water gas ap- 
tus, we hereby offer to erect for any gas company complete 
:s, at our own cost, under a rigid guarantee, and if it is not 
reah'zed we will remove the works without costing the gas 
pany one dollar. 

e wish it to be most distinctly understood that we take all 
isk, and we will be glad to give any further information. 

A. O. GRANGER & CO., 

Engineers and Contrae'ors, 22 and 24 N. Fourth St,, Philadelphia, Pa. 
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OPEN LETTER TO THE AMERICAN (COAL) GAS 

LIGHT JOURNAL. 

l^ Editor of the American Gas Light Journal : 

)ur editorial, in issue of Mar^h IGth, headed " Carburetted 
>D," was so manifestly one-sided, unfair and untruthful that 
jlt impelled to investigate its charges. 

the first place you refer to the publication in your paper, 
years ago, of a series of articles " from the pen of Dr. 
•y Morton, President of the Stevens' Institute of Tech- 
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nology, Hoboken, N. J., pointing out the exceedingly poisonods 
qualities of carbonic oxide, and the danger to. public health that 
might result from permitting too large a proportion of this con- 
stituent in illuminating gas," evidently for the purpose of leav- 
ing the impression that it represents Dr. Morton's opinions to- 
day, and 80 using his great reputation to bolster up your war on 
water gas, which, as is well-known, proceeds from motives of self 
interest. 

Now, let us ask why you did not publish Dr. Morton's later 
opinion found in the '' Plumber and Sanitary Engineer" of De- 
cember 8, 1879, in which he speaks of the danger of water 
gas as '' small and modified by so many other conditions that 
this question undoubtedly would not influence its practical adop- 
tion for domestic use ?" or his still later opinion of January 15, 
1880, in the same valuable journal, where he expresses his belief 
that "it would be a question of economy and efficiency simply, 
whether water gas did or did not become the gas of the future?" 

Is it not misleading? Is it not untruthful? Is it not dishonest, 
to publish an old opinion of a man who has since changed bis 
views, without referring to his present opinion, though well 
known to yon ? 

In the mind of any fair person such a misrepresentation would 
properly discredit anything your article contains. ' 

Dr. Morton has repeatedly published his later opinions, as 
above shown, in order to correct the mischief done by his first 
articles in your paper, but, Bourbon like, you take no notice of 
them. Any mule can stubbornly stick to a position it has once 
taken, but it requires a strong, progressive man to change his 
published views, and so we honor Dr. Morton, whose later opin- 
ions coincide with those of some of the most eminent chemists 
of the world, viz : Dr. Adolphe Wurtz, Paris : Dr. E. Frankland, 
London ; Dr. T. Sterry Hunt, Montreal ; Dr. C. F. Chandler, 
New York ; Dr. R. Ogden Doremns, New York ; Dr. Gideon E. 
Moore, New York ; l)r. Henry Wurtz, New York ; Dr. E. G. 
Love, New York ; Dr. Joseph Jones, New Orleans ; Dr. W. H. 
Pike, Toronto ; Dr. H. H. Croft, Toronto ; as shown in our 
pamphlet on " Water Gas — Is it More Dangerous in actual use 
than Coal Gas ?" Have you read it ? 

In the latter part of your editorial you assert that there have 
been 100 deaths from water gas in New York in five year^t 
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Now, as a matter of fact, your list contains but 92 names, afid 
these are divided into " deaths" and " suffocations,"* and from 
your own standpoint there were but 64 deaths. 

Is it not maliciously false to magnify this number to 100 
deaths ? No one desiring to establish a character for veracity 
would be guilty of such wilful misrepresentation. 

Now for the facts. 

In a preliminary way we would remark that the courts have 
time and again decided that a journal publishing a libelous article, 
though copied from another source, assumes the responsibility 
of the charges. 

You published a list in which it is made to appear, on the 
authority of the newspapers named, that the deaths and suflPo- 
cations were caused by water gas. This is absolutely false, as 
not one ol the papers states the kind of gas used on the 
premises. 

What are we coming to, when a journal such as yourp, pur- 
porting to represent a large commercial interest, so lightly 
publishes a statement injurious to another interest without first 
aacertaining the truth ? 

We have thoroughly investigated this list with a determination 
to get at the bottom facts. We confined our examination to New 
York City, and found in the Coroners' records 7 other cases not 
in your list which contains 7 Brooklyn cases, and so leaves the 
total number the same. We have examined the Board of Health 
records and the CoroneiV records for the entire five years, and 
have visited the places where the deaths and suffocations were 
said to have occurred, and have examined the files of the papers 
given as authorities for the statements. We found it diflicnltto 
get accurate information, as many of the parties could not be 
found at all, no one of the name ever having lived at the place ; 
in other cases the families had moved, and where we could find 
trace of the parties it was in most cases impossible to tell whether 
water gas or coal gas had been used, as in many of the streets we 
found pipes of three different companies, and the consumers were 
frequently changing from one to the other. A number of the 
" suflTocated" ones had not even been insensible, and it was news 
to other "cases" that they had ever had any trouble with ga«. 
Two of the cases were on Fall River steamers and caused by gas 

* Suffocate means " to kiU by stopping respiration" (Worcester). The word 
IB evidently loosely used here to mean that the persons were rendered insensible 
and reoovered. 
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froln Fall lliver, where no water gas is made. In several (SW« 
we found that the persons had gone to bed drunk and, together 
with other eases of countrymen at hotels, had doubtless blown 
out the gas. One case was death from apoplexy and another from 
fractured skull — not even coal gas being responsible for these. 
Where deaths did occur (and we found them to have been caused 
by coal gas as well as water gas), they were chiefly at the lowest 
class of hotels and boarding houses, patronized by immigrants 
and the commonest and most ignorant class of people. The lack 
of ventilation in such quarters is well known, and to the people 
there fresh air in a bedroom is an unknown luxury ; in such cases 
the result of stupidly blowing out the gas on retiring is certain 
death, no matter what kind of gas is used. 

It is the list of deaths that we are mainly concerned about, and 
as shown above it dwindles at a glance from your assertion of 
100 to 54. 

Of this number we found 5 alive and well — that leaves 49. 

But the coroners' record covering the five years' period of the 
list gives the deaths as 10 less than this, bringing it to 39. 

And of this number 7 were suicides (the parties stopping np 
keyholes and even unscrewing the gas-brackets), so this brings 
the number of deaths from accidental inhalation of illuminating 
gas of all kinds to 32, instead of 100» from water gas alone, as you 
asserted. 

As this number covers a period of five years the average is a 
little over six deaths per year. 

Is there in this a sufficient basis of truth to warrant your 
bigoted opposition to water gae ? 

Is there in this a call for anew column in the Board of Health 
records, *' Killed by water gas ? '' 

you assert in the most positive manner that '' previous to the 
introduction of water gas in New York City for fifty years there 
is no record of deaths from inhaling coal gas." 

A statement with less of truth in it was never before published. 

The coroner's record of New York City shows that in the 
single year 1871, six years before tlie introduction of water gas, 
there were seven deaths from accidental inhalation of coal 
gas. 

Are all the editorials in your journal as near the truth as this 
one on '' Carburetted Poison ? " We presume that your reports 
of coal gasliglit conventions and the clippings taken from journals 
of known good character may be accepted as reliable, but here* 
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cr your readers will be compelled to exercise their own judg- 
mt as to editorial matter, particularly when it relates to water 
B, And to save them trouble we suggest that you add a new 
lumn to your paper, headed " Brand New Lies about Water 
*s." 

If you are actuated solely by disinterested motives of watch- 
InesB over the public health and welfare, why don't you vigor- 
isly take up the cudgels against '' coal oil," which causes many 
nee more deaths than water gas or all kinds of gas combined ? 

Here is a field worthy of your prowess and in which you can 
)tain plenty of facts without being compelled to draw upon the 
lagination for arguments. 

Why is it that we hear more of deaths from gas now-a-days? 
imply because of opposition. When coal gas had an absolute 
onopoly of the business the causes of death were hushed up, 
i8t as when a railroad accident occurred the company tried to 
eep it out of the papers. But now that there are opposition 
)mpanies we hear more of deaths from gas and railroad acci- 
Bnts than ever before, because the opponents take care to have 
le facts (and often more than the facts) published. 

Even had there been of late years any increase in the number 
f deaths from illuminating gas, \ve might look for the cause in 
le immensely greater volume of gas used now, and this in turn 
aused by increased population and decreased price of gas. 

The growth of immigration has been beyond precedent, and, 
8 shown above, it is among this ignorant class that a large pro- 
ortion of the accidents occur. 

Calmly considered, the wonder is, not that there has been an 
verage of six to seven deaths per year from inhaling illuminating 
:a8, but that in a population of nearly a million and a half using 
early 20,000,000 cubic feet of gas daily, a very much greater 
limber have not died from this cause. 

In cases of murderer attempt to kill coming before our courts, 
^quiry is always made to find a motive for the crime. On look- 
's for a motive for your repeated attempts to kill water gas 
^hich has thriven wonderfully since you began your attacks), 
e find that you are owned by coal gas people and represent 
>lely coal gas interests, and that the rapid growth of tlie cheaper 
^ more brilliant water gas will bring your usefulness to an end 
>!• sheer lack of coal gas subscribers. 
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But the tide of water gas has set in and you cannot staj it 
We welcome honest criticism but we detest falsehood and mis- 
representation, and when a journal of your standing descends to 
the use of such weapons it clearly shows the weakness of your 
cause 

A. O. GRANGER & CO., 

Engineers and Contractors. 

Philadelphia, Ai>ril 20, 188IJ. 



APPENDIX E. PAPER 13. 

The Corporation Councils for 1878 being organized and in 
session, the proposals jespecting the atomic or steam coal gas 
was introduced by tlie president of the Common Councils, Joseph 
L. Caven, Esq., and referred to the new Joint Council Committee 
on gas works, to consider, examine, and report thereon, to whom 
the following was communicated on the 1st of February, 1878: 

To the Members of the Joint Committee on Gas, of tlie Corpora- 
tion of Philadelphia, to whom has been referred my com- 
munications to the Corporation respecting the atomic or 
steam coal process of gas manufacture. 

Gentlemen : Contained in the pamphlets before you are mj 
offer to the Corporation, also the communications between myself 
and the City Gas Trustees, Chief Engineer, Special Committee 
of Trusts, our meetings and results, during the months past, and 
numerous inquiries ; all my statements have been admitted, none 
denied : hence the offer of the trustees to allow me to nee their 
works ''wi<^h my new method of manufacturing illuminating gas, 
provided it will be of no expense to tlie Trust ; " also stating that, 
without consent or authority of the corporation, the trustees 
could not so alter or change tlie works. 

In communication to the trustees, on page 9, are given the 
only reason why I could not so alter or change the works atinj 
own expense and introduce the improved process without propw 
authority to do so, and be repaid therefor. If reiqucsted to 
change t^e ^generating portion of the city works, or a suitable 
section thereof, I will do so without delay ; all depending on th6 
action of the corporation. 
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If the improvements are arranged for, in part only, by refer- 
ence to page 6 you will find that the saving to the city in the 
ulicle of coal alone will be nearly, or about one million dollars 
per annum. 

Also, as explained at page 9 and other places, by adopting a 
part only of the atomic injec»;ing improvement, more than double 
the quantity of gas will be generated from each ton of coal than 
now generated from coal at more tlian double the price now paid 
per ton. 

Again, at same and other pages, are shown and explained tiiat 
by using the whole improvements mentioned, constituting steam 
coal gas, more than four times the quantity of gas of good 
quality can be manufactured per ton of coal, supplied at less 
than half the present prices ; beside other great advantages by 
the new process. 

As minutely described in the communications, it is shown that 
coal gas can be manufactured so abundantly cheap as to be sup- 
plied to the public at fifty cents per thousand feet, or less, beside 
returning a handsome revenue to the city, as all works should, it* 
properly manufactured and conducted. 

An additional consideration arises of furnishing anotlier gas tor 
heating purposes at twenty-five cents per thousand feet. Thus 
supplying as much illuminating gas for one dollar (2,000 feet) by 
the new process as now charged $4.30 by the present process, 
half a century old. And a new gas for domestic and other uses, 
bath and other rooms, &c., of four thousand feet for a dollar, 
which now cost $8.60 by the present old process. 

Estimating the consumption of illuminating gas in Philadelphia 
at ten million feet per day, the saving of price to consumers by 
the new process would be over $15,000 per day, and every da}', 
as to the quantity consumed. Also, if made and supplied for 
heating purposes a further saving, as compared with the use of 
coal, of more than $30,000 per day in addition, beside comfort, 
cleanliness, uses, safety from fires, &c. 

I shall be pleased, gentlemen, to explain anything pertaining 
hereto to your honorable committee or any chemical or scientific 
party you may suggest or dedre, that you may be enabled to 
report on and derive the vast benefits referred to your committee 
for action and report. 

Yours very truly, 

JAMES CRUTCHBTT, 
34 
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To the Philadelphia Joint Com/inittee of Coxincils en Oas^ in 
Session March 1, 1878. 



Gentlemen : After my communication to you at your 
meeting on tlie atomic gas bnsineBs, and answering questions of 
your members, a communication from Dr. Cresson was read, the 
meeting adjourned on tlie subject to continue the consideration 
to-day, when Dr. Cresson and myself were desired to be present 

I liave applied to the clerk of the committee to be allowed to 
take a copy of Dr. Cresson's communication, but was refoeed; 
informed that he had been told not to allow a copy to be taken, 
so I have only to go by a newspaper report of it (The Record), 
in which my new process of gas manufacture "is denounced as 
altogether impracticable fron) the large volume of carbonic oxide 
gases, expensive cost to remove, increase of nearly 100 per cent, 
for fuel, destruction of apparatus, and alluding to experiments of 
Saunders, Spence, and others as unsuited for the manufacture of 
illuminating gas." 

I can allow for the doctor's feelings, having been long attached 
to coal gas manufacture, the old retort system and his good 
father before him, the loss of his easy situation with the coal gas 
company, the fine salary and, perhaps, hopes of re-engagement 
But his denouncements of my improvements without seeing and 
examining them indicates a clouded mind, which I will endeavor 
to clear, if you will allow me, gentlemen, by information of the 
actions of others in the business, practically and unclouded, 
beside my own experience and statements ; endorsed by gentle- 
men of the highest chemical ability and practice known here and 
in Europe, referring him and the honorable committee to pub- 
lished statements in reference to my new mode of gas mann- 
facture ; previous to which allow me to premise by stating that 
the atomic or steam coal gas is far less expensive and difficult to 
purify, requires much less fuel and destruction of apparatus than 
the manufacture of coal gas by the present old process, there 
being no retorts to wear and burn out, and by the arrangements as 
shown by the drawings, little wear and tear except to inside lining 
of furnace of plain tire bricks, cheap and easily replaced when 
needed. I beg, also, to ask that other persons' inventions and 
failures be not confounded with the atomic or steam coal gas, the 
subject before your honorable committee. 

The elementary gases, as distinct bodies, have been, known 
only of comparatively recent date, oxygen by Priestly and others 
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Bince, tnany of their compounds not known afi to how they 
assimilate and what they form at different proportions, temper- 
atare, &e., so that what was recently considered fatal and poison- 
ous gases, have been found to be actually beneficial and active 
sustainers of life, some of which might be poison in states and 
small quantities before combustion or absorption become changed 
by the operation of uses. 

Thus we know that there are poisonous and intoxicating ele- 
ments in the composition of apples, peaches, grapes, and other 
fruits and vegetables, yet we should not be forbid using them as 
food and properly provided, because some enthusiast says there 
is poison and spirits in them. The same enthusiastic theory 
would denounce the use of the seed, herbs and other products of 
the earth ; even the different varieties of bread, fuel, articles in 
manufactories, all stoves, fire places, steam boilers — even air and 
water itself would be denounced, because owe has an excess of 
oxygen, hydrogen, carbon, power or combination not considered 
safe or healthy to those who use them. 

In coal gas itself, made by the old retorts, I could quote 
particulars of some twenty kinds of poisonous and disagreeable 
gases I explained in a publication over thirty years ago; the 
same are found in them now, with a slight difference only as to 
the system in purifying. 

The well-known chemist. Professor Wurtz, in his oflScial report 
on water or steam gas, in November, 1875, says : " I must finally 
sum up by expressing with emphasis the gratification with which 
I have recognized the solid progress that is made by this success- 
ful progress, in realizing what I have long awaited as a real step 
in the arts of civilization — the cheap manufacture of combustibje 
gas from carbon and steam. ^' 

Also (treating of carbonic oxide) : '* So far as could be judged 
to any poisonous or morbific action of this gas upon men, the 
anticipated objections to water gas on this score would appear to 
have been much exaggerated. 1 was surprised to find among the 
men constantly exposed to the inhalation of the pure water gas 
itself no ill effects," &c. So of other makers of water gas in 
different places. 

The Commissioners appointed by the city of Boston to see 
and carefully examine all the principal gas works in the United 
States and Europe, in summing up their report, after near two 
years' investigation, in speaking of water or steam gas, say : 
•* These now in use offer, in our opinion, a fair prospect of sue- 
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6668, and should be carefully watched and studied, having in view 
the most scientitic and economical. — Chas. F. Choate, John Felt 
Osgood, Edward S. Wood, October, 1876." 

There are now more tlian twelve water or steam and oil gas 
works in operation in the United States, besides others in Canada 
and Europe, also numerous wood gas works for lighting cities, 
prodiKung large amounts of carbonic oxide in Europe, and otiiers 
of part wood and other material producing the same or similar 
gases. Numerous chemists of high attainments have for years 
seen the desirableness of utilizing water or steam for making 
^as for illumination and heat. I have been engaged in seeking 
it to best advantage for more than thirty years with my own 
Ivorks, operated and published articles thereon, and at last the 
process I call atomic or steam coal gas, being the mixture of 
coal dust with steam gas, as explained and patented. 

The Gas Trustees say : " We want some one to erect works 
and give definite results of the atomic or steam coal-gas;" also 
that " the Trusts cannot change or alter the present works with- 
out the corporation so direct. ' The gas company of Washing- 
ton city also says : " We want some one else to start it and then 
know the results ;" and similar, other places. Well, gentkmen, 
while I have been explaining to your gas trustees and your late 
and present corporation committees, some Northern persons 
have been erecting works and for some months operating with my 
improvements at Mount Vernon, N. Y., without opemy corres- 
ponding with me. The same has been examined closely and 
tested chemically and thoroughly by those of high talent, and 
practical water gas operatives, who work and operate the Lowe 
process, and others. 

One of the chemical and mechanical experts, well known by 
his scientific communications in the "American Gas and Chemi- 
cal Gas Engineer," Doctor or Professor George S. Dwieht, of 
New York, and Professor Gideon E. Moore, Ph.D., the latter in 
his report, dated Jersey City, January 22, 1878, as published in 
five full broad columns of the " Engineer and Mining Journal," 
gives the detailed results of his close examination of the ^ 
and its products, gravities, combinations, heating and lighfing 
power and qualities, at numerous times, &c., among which he 
says : 

" The amount of carbonic oxide falls short of the theoretical 
proportions, while there is a corresponding excess of hydrogen. 
Then he gives the causes and variations from the high tempera- 
tures and mixtures of gases, described, " 1st, its value as a 
substitute for other forms of gaseous or solid fuel, in the arts 
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and for domestic use ; 2d, its application for illumina4ing pur- 
poses, either as a substitute for ordinary illuminating gas, or as 
a diluent for very rich coal gas." 

Again, " The cost of the gas being from six to eight cents per 
thousand feet, including the coal- dust." And, " It is safe to say 
that for domestic use tne cost of the gas would be, at most, 50 
per cent, of the cost of coal fires, and m the summer even less." 
According to Percy (who has seen the steam gas used in Eng- 
land several years), " One ton of coal, free from ash, will yield 
fity thousand cubic feet of gas. The superior freedom of this 
gajs from sulphur is an extremely valuable property for illumin- 
ating purposes. 

" The absurdity of claiming that a gas containing as much as 
25 to 30 per cent, of carbonic oxide is necessarily dangerous will 
best be apparent from the consideration of the amounts con- 
tained in wood gas, a material largely used wherever the rela- 
tive cost of wood and coal renders it advantageous." Here 
follows the different woods producing from 20 to 61 per cent. 
of carbonic oxide, as analyzed by Tettenkoffer and Reisig, 
and the number of cities and towns lighted by wood gas m 
Europe. 

The objections to water gas in general, on account of its con- 
tents in carbonic oxide, are based on an entire misconception 
of the meaning of the reports of tlie eminent scientific men who 
were called to pronounce upon the question of its safety in 
France, which was unfavorable for the following reasons : 

" The gas was not saturated with illuminating hydro-carbons, 
and was consequently inodorous ; it was not of itself luminous, 
but was employed to heat to intense whiteness small cages of 

})latinum, which were suspended in the flame and furnished the 
uminous body. Being inodorous, the escape of the gas could 
not have been detected ; hence the dangers arising from acci- 
dental leakage were excessive." 

If the steam gas be made luminous by coal dust, it then be- 
comes odorous, and herein only lies the safety of coal gas any- 
where. " Coal gas, Toioo of which can be detected in air by 
its odor, coal gas, if inodorous, would in all respects be as 
dangerous for domestic use as pure carbonic oxide gas." 

Professor Moore closes his elaborate report on gas made from 
steam and coal dust, the atomic or steam coal gas, as follows : 
" I have no hesitation in stating as my opinion that water gas, 
when properly carburetted, is in all respects as safe for house- 
hold use as ordinary coal gas. I cannot better conclude my 
report than by stating my entire concurrence in the opinion of 
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the greatest living authority on chemical technology. * Kudolf 
Wagner,' in his great work, *Jahresbericht der Chemischen 
Technologie, 1874,' p. 991, who, after alluding to the lack of 
success of the previous attempts to introduce water gas, owing 
to imperfect apparatus, says : 

" Nevertheless, water gas still appears to us to be the illumi- 
nating gas of the future. ' 

Professor Dwight gives two columns in same journal, and 
dated N. Y., January 30th, among which he states to the editor 
the development of the interesting success and " very substan- 
tial improvement as novel in conception as its results are surpris- 
ing, to utilize coal dust, because of its abundance and cheapness, 
the rapidity of the evolution of the gas is proportioned to the 
reduced size of the carbon particles." 

It is gratifying to state that the operations of the apparatus 
erected at Mount Vernon, in New York, where experimental 
practice, extending over a period of several months, has sub- 
stantiated that a pure water gas could be obtained by the ex- 
penditure of not over 2,240 pounds of coal for each 50,000 cubic 
feet. It is found that this weight of fuel, including the quantity 
used under the boiler, is a perfectly safe estimate for a reason- 
ably large scale of operations, while it has been done on con- 
siderably less : the proportions are one to three of lump and 
dust, and the labor necessary to produce half a million cubic 
feet for twenty-four hours would be three men on the shift 

On the above improvements, the editor of the " Journal " says: 
" Assuredly it is one of the most important that has come for 
many years before the public," &c. 

Gentlemen of the committee, I have selected but little of tlw 
reports above alluded to containing proofs of what I presented 
to your honorable Corporation last May, and which lay near six 
montlis unconsidered by the gas trustees, and now before yon. 
It further proves and shows that the gas consumers of this city 
are paying from four to eight hundred per cent, more for gas, 
for heat and light, than they might be supplied at with atomic 

?;as, as I have heretofore particularly explained, thus causing a 
OSS of from ten tliousand to fifteen thousand dollars per day to 
the gas consumers. The amount of one-half of a day's loss 
would pay to erect a substantial working section of generating 
works to demonstrate the facts to the most obtuse observer. 

Please allow me to say that everything I have stated in mj 
communications are as represented as to great benefits and iffl" 
provements spoken of, and when properly carried out by my 
arrangement of apparatus I now show you th© drawings of, yf^ 
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hm eren more beneficial than stated of the atomic or steam 
coal sas improvement, which I patented several years ago, but 
could not attend to for the reasons already given. 

I mi^t refer to one more confirmatory benefit elucidated. 

The President of the Municipal Gas Light Company of New 
York recently requested the celebrated chemist, Professor 
Wurtz, to give his opinion as to the danger of water gas as com- 
pared with coal gas as generally made. The practical chemist 
explains and shows at length, in a long column of close print, 
" tnat coal gas contains the toxical constituents, so much so as 
to be much more dangerous than the carbonic oxide ©f water 
gas ; " also " that the water gas carburetied and consumed in a 
room, giving the same amount of light as coal gas, would be 
nearly as two to.one more healthy than coal gas." He gives the 
chemical causes and reasons therefor, January 1, 1878. 

What great scientists and persevering industry of years past 
expected of the future as to the wonderful elements of water, if 
made of use, has now been fully demonstrated and brought to 
our doors for numerous uses and blessings. The gases made 
therefrom so easily, which, combined with refuse coal dust, is 
made into fine illuminating gas and also gas for heat as fuel, 
at the low prices mentioned, by the atomic steam coal process, 
as explained. 

From these communicati6ns it will be seen that good illumi- 
nating gas, by this new process, will cost less than fifteen cents. 
Eer thousand feet for fuel, labor, wear and tear. Also gas for 
eating purposes for about ten cents, per thousand feet ; this 
from the price of coal in Philadelphia, New York, and the sea- 
board cities ; other places less or more, as to coal prices, Ac. 
By proper works and management (leaving out political mani- 
pulation), gas can be supplied for lighting at fifty cents, per 
thousand feet, and for heating at twenty-five cents, per thousand 
feet, pay interest on the stock value, pay off three per cent, of 
principal yearly, keep all pipes and proper works in order, and 
have a large surplus revenue for chanties and erection of public 
buildings, and similar in other cities, towns and establishments. 

In conclusion, gentlemen, having devoted several months' 
time to induce your honorable corporation to let the public be 
benefited by this atomic or steam coal gas improvement, and 
your boards now meeting at more lengthened periods, I respect- 
fully suggest that some action be taken by your honorable board, 
so that I may be engaged more effectually. 

With respect, gentlemen, your humble servant, 

JAMES CEUTCHETT. 

Fhilapelpbia, Pa., March 1, 1878, 
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Arrangements are now ready to be made to suppjly cities and 
places, free of royalty or patent right, where gas wiU be sold at 
the before-mentioned rates, and support a charity out of the 
surplus revenue as proposed to Philadelphia, or low rates to 
those who charge more m proportion. 

li the government erect their own works, the consideration of 
which is now before Congress, to supply the public buildings, 
Ac., in Washington, the inventor will arrange to supply the illu- 
minating gas at 25 cents, per thousand feet, and heating gas at 
20 cents per thousand feet, and keep all the works m good 
condition. 



APPENDIX E. PAPER 14. 

REPORT OF JOINT COMMITTEES ON FINANCE AND 

LIGHT. 

[Peebented by Mb. Glasgow] 

To the Council of the City of liichmond: 

The Joint Committees on Finance and Light, to whom was 
referred a resolution from your body of August 14, 1882, accom- 
panied by a proposal of the United Gas Improvement Company 
of Philadelphia to supply the city with gas on certain condidoDB, 
beg leave to report : 

On consideration of the matter it was referred to a sub- 
committee, consisting of two members from each of the two joint 
committees, to which was added their chairman. At a subse- 
quent meeting, the sub-committee reported that they could not 
obtain such inforaiation as would enable them to make a satisfac- 
tory report on the quality of water gas, which it was proposed to 
supply, without visiting places where it is manufactured and 
consumed ; thereupon the joint committees instructed them to 
make such visit and obtain full information. The sub-commit- 
tee having discharged this duty, presented a report to a subse- 
qnent meeting, signed by four of its members — viz., Messrs. 
Glasgow, Cohen, Todd and Barksdale — giving the results of their 
investigations, the substance of wliich will be embodied in this 
report. A minority report was also presented, signed by one 
member, Mr. Higgins. This will no doubt come before you in a 
Wioority report from the two joint committees. 
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The sub-comraittee say in their report : 

In pnrsuance of your instructions, we visited several of the 
northern cities seeking the inforuiation desired. The discussion 
of the subject at home had developed apprehensions of the 
quality of what is known as water gas, and that its use was dele- 
terious, and to this feature we addressed our inquiries as well as 
to its illuminating power and merits generally ; and as we found 
that water-gas was made by various processes and under various 
patents, it may be well to state that in all it is made by the use 
of water converted into steam, the hydrogen being obtained by 
decomposing the steam, and the illuminating power added by tlie 
use of petroleum oil or some one of its products; that is, it is 
made from water and oil by different modes of manipulation, the 
product being the same in all, its illuminating power varying 
with the quantity of oil used. 

We first visited in New York the works of the Excelsior Gas 
Light Company, at Astoria, and spent several hours with the 
president, Mr. Gross, and the treasurer, Mr. Perry. We found 
the small gas works formerly used for coal gas now used as an 
experimental station to prove and perfect the process invented by 
Mr. Gross. 

Mr. Gross claims that his process is perfected. He exhibited 
to us the works in operation, and the gas seemed to us satisfac- 
tory in all respects. He had recently contracted to light the town 
of Astoria, and had commenced digging for the mains. 

We next visited the Municipal Gas Company. This company 
was organized to supply water gas within the past few years. 
The secretary stated, in proof of the merits of their gas, that 
their production had already grown to a daily output of 4,000,000 
cubic feet. He referred us to the New York Hotel, where we 
were lodged. Our inquiries at the hotel proved that the gas was 
in all respects satisfactory, and our own observations confirmed it. 

We next visited the Manhattan Gas Company and had an in- 
terview with the secretary and engineer. This is the largest 
gas company and one of the oldest in the city, and supplies 
coal gas only. The officers of this company treated us very 
courteously, and answered our inquiries frankly. 

The question naturally suggested was, why, when it was 
claimed that water gas was superior both in quality and 
economy, they still adhered to coal gas? Their answer was 
substantially to deny that water ^as was of better quality than 
theirs, and as to any difference m cost, they had never been 
satisfied that it was sufficient to justify the large loss they 

35 
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would sugtain of three-quarters of a million of dollars in making 
tlie change, besides the large sum demanded for the right to use 
the water gas ; that their conclusion was, at present prices they 
were doing well, and it was wisest to let well enough alone. Li 
answer to a further inquiry, they said they were bound to admit 
that, as far as tliey knew, water gas gave satisfaction to its con- |l 
sumers. 

We had now visited the two largest gas companies in the 
city — one coal and the other water — but neither having 
experience in the process of tlie other. We next concluded to 
visit the New York Gas Light Company, an old company which 
liad previously furnished coal gas, but in 1880 bought the 
water gas privilege at a cost, we were told, of $300,000, and 
since then have supplied their customers with water 
We found the secretary in liis office, and learned from 
that liis company is satisfied they did well to make the change ; 
tliat certainly the cost of water gas was found to be less 
than coal gas, and that it gave his customers better satisfac- 
tion. He assured us that there was nothing in the manufacture, 
distribution or use of it, that caused any doubt of the propriety 
of the change. 

The sub-committee visited, amongst others, the Brush and 
Edison Electric Light Companies, and obtained information of 
the progress made in introducing the incandescent light in 
j)rivate houses. They witnessed an illustration of it m the 
Everett House, where the electric light had been substituted for 
gas in the chandeliers formerly used for gas. The secretary of 
the company (the Edison) did not claim that the electric hght 
could be made at as low cost as gas, but that from its supenor 
merits it would gradually supplant it. He stated also that he 
was using water gas in his residence, and that there was no 
ground for any charge that it was inferior in any respect to coal 
gas. 

In Philadelphia we foun.l the gas works owned by the city, 
and the gas furnished on municipal account. A bitter contest 
was going on between a committee of one hundred selected by 
the people and the trustees of the gas works. We found a 
wide-spread dissatisfaction with the management. It was de- 
nounced as a corrupt political ring that had for years controlled 
all elections in the city, and enriched its members out of the 
public treasury. The result was that the people had become 
so disgusted that there was a general clamor for the sale of the 
works. 
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Out informatit, a very intelligent lawyer and a native Vir- 
ginian, though a pronounced Democrat, had been elected to the 
City Council from a strong Bepublican district on this issue ; 
had been appointed a member of the committee of one hundred, 
and had taken an active part in the contest. He told us that 
whilst nine-tenths of the committee favored a sale of the works, 
he differed from them, however, and thought the city's wisest 
policy was to retain the ownership of its works, and after oust- 
ing the present management to let out the manufacture of the 
gas, delivered in the holder, to private enterprise, the city to 
take charge of the distribution, and to stand between the con- 
tractor and the citizen. In this mode the evils of political in- 
fluence would disappear, and the gas be obtained cheaper 
than when manafactured on municipal account. He told us 
further that though the committee had been gradually winning 
for a year or more, the people electing its nominees, yet so 
strongly were the managers entrenched tliat it would require a 
year or more still to finally dislodge them. 

In Baltimore we found the Consolidated Gas Company supply- 
ing both water and coal gas, and we obtained here quite as satis- 
factory information as we had gotten at any other place. The 
president of this company, which supplies much the largest part 
of the gas consumed in the city, stated that they had formerly 
used coal only. Some five or six years ago they adopted the water 
process for about one-fourth or one-third of their capacity ; after 
using it for two years, and finding it necessary to increase their 
capacity, they decided to enlarge their water gas works, and they 
are now making about equal quantities of each. In one district 
they distribute water gas separately, and in another- they dis- 
tribute it mixed with coal gas. In every respect — in manufac- 
ture, distribution ^nd consumption — the water gas had given 
satisfaction, and when mixed with coal gas had improved its 
quality. In cost they found it from five to ten cents per 1,000 
feet less ; it may be remarked that they manufactured coal gas 
very cheaply. Mr, Hall, the president, thought the policy of his 
company should be to maintain their works for the manufacture 
of both, because in this way they could to some extent influence 
the prices of coal and oil. 

In Washington a coal gas company hitherto had recently con- 
tracted with Messrs. Granger & Co. for the erection of water gas 
works of some 600,000 feet capacity. The company have also 
recently erected coal gas works upon a process patented by their 
engineer. Both works were in operation in the same building. 
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We heard no objection to the quah'ty of the water gas; on the 
contrary, it was admitted to have greater ilinminating power 
than the coal gas. Mr. Mclllienny, the company's engineer, is 
said to be well educated in his profession, and as great effort h|iB 
been made to ufie his name against the Granger pi-ocess, it seems 
proper to inquire what his testimony is, and whether he is a 
proper judge to give a verdict between his own inveniion and 
the other. Being a competent engineer, he examined into tl e 
merits of the water gas before introducing it. If there had been 
any ground for the 6har(re that it is dangerous or deleterious, 
would he have permitted itp introduction, or would he now be 
distributing 15,000,000 feet of it monthly in the city of Wash- 
ington, where the liighest standard and most rigorous test is 
enforced ? Nor does he make any such charge. Mr.^Mcllhenny 
has induced his company to erect at large cost works on his 
patented plan and on his representation of its merits. His repu- 
tation is at stake to prove the justice of his claims. Is he the 
impartial judf!;e who is to decide upon the merits of the Granger 
process? Whatever his character and his merits, no court in the 
land would accept him for a moment as a juror in such an issue. 

To sum up, in ali our investigations we found no one familiar 
with the manufacture or consumption of it to call in question the 
good quality of water gas On the contrary, the large preponde- 
rance of evidence was in favor of its superior quality and cheaper 
cost. Against a very bitter opposition from the coal gas interest, 
it is rapidly winning its way to public iavor. To-day, though of 
comparatively recent introduction, nearly one-half the gas con- 
sumed in tlie city of New York is water gas, and quite one-half 
in the city of Baltimore, and there, where millions of feet are 
daily distributed, not one word did we hear against its quahty. 
It is, therefore, our opinion, that if favorable terms are offered 
for its introduction, there should be no apprehension as to its 
quality. 

The sub-committee presented a proposal from the Excelsior 
Gaslight Company, which they thought contained the basis of a 
favorable contract for the city. They recommended that if the 
details could be arranged satisfactorily, that this proposal be 
accepted, whereupon it was referred to them for further consider- 
ation. The two joint committees met on the 19th instants The 
sub-committee reported that they had not been able to arrange 
satisfactory terms with the Excelsior Company, and had aban- 
doned the negotiation with them. They presented a pro- 
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t>osal from Messrs. A. O. Granger & Co., which was recotd* 
mended for acceptance by a vote of 4 to 1. Plans and 
specifications were also presented from the Committee on 
Liight, with a resolution appropriating $25,000 for the purpose 
of remodelling a part of the retort-benches. After a discussion 
of the relative merits of the two propositions, upon a vote a 
majority of the committees favored the offer of Messrs. Gran- 
ger & Co., and recommended it for your acceptance. 

It seems proper that this report should give the reasons that 
influenced the majority in their decision. The minority will 
present to you a report, and will doubtless fully state the 
reasons for their action. 

Some months ago the auditor prepared a statement showing 
the cost of gas for a period of five years prior to the 1st of 
February, 1882. The cost was distributed under three heads 
— labor, coal and expenses. This statement also showed the 
net annual production of gas during the same period furnished 
by the superintendent of the gas works. The result, shows the 
cost of gas during that period $1.35^ per thousand feet. He 
has now brought this statement up to January 1, 1883, and the 
result is not materially altered. No one calls in question the 
accuracy of this statement. The auditor's books show the 
money to have been paid, and the reckoning is made on the 
statement of product lumished by the superintendent of the 
works. During the past year it began to dawn on us that our 
gas was costing too much. A proposition from the United Gas 
Improvement Company stimulated this belief, and set on foot 
an inquiry which has resulted in the two reports now before 
you. Let us examine the majority report : Messrs. Granger & 
Co. are engineers and builders of water gas works. They nave 
constructed a number of gas works in different parts of the 
country, converting coal gas works into water gas works, and 
furnish evidence , that their work and their process has given 
satisfaction. Unobjectionable evidence was obtained in Phila- 
delphia of their commercial standing and responsibility. 

They propose to erect works at their own cost, with a capa- 
city of 700,000 feet per day (50 per cent, greater than ours), 
and to furnish gas of eighteen-candle power in the holder at 
60c. per 1,000, the city to have the option of buying the works 
at the end of the first year for $50,000, and at the end of each 
succeeding year for $5,000 less, until at the end of the eleventh 
year the works, with the rights, revert to the city. 

The minority report presents a resolution appropriating 
$25,000 for remodelling one-half the benches in the retort- 



278 

iiouse upon a plan submitted by Mr. Anderson, of Cincinnati. 
It was suggested to the chairman of the Committee on Light, 
that Mr. Aoiderson should accompany his plan with a bid for 
the construction of the work ; that there would not occur here- 
after, should the city adopt his plan, such an opp<jrtunity for 
competition, and that it was obviously his interest now to make 
his bid as inviting as possible. After the city adopted his plan 
there would seem no alternative but to give him the work, as 
we must hold the author of the plan responsible for its success. 
The reply of Mr. Anderson was that he would let us know the 
cost after the cit}^ adopted his plan ; and this seems to have 
satisfied the chairman of the Committee on Light. We will 
learn then what the work will cost after the ci^ is committed 
to the plan. 

Let us consider now what it is claimed will be saved under 
the Anderson plan. He claims that the labor will be reduced 
by the discharge of twenty-eight men in the retort-house — this 
and no more — a saving of 16 cents per thousand feet. He 
claims that the coal will cost 38.J cents, and the auditor shows 
it now costs 46 cents — a saving of 7.J cents. These two items 
make 23 J cents saved by his own figures, and this is alL The 
auditor's statement referred to above shows that the only other 
item entering into the cost of gas besides labor and coal is for 
incidental expenses. These, we may infer, consist of lime and 
other materials for purifying, repairs, small tools and imple- 
ments, materials for smith-shop, office charges, and numerous 
small items, for which the city has paid during the past five 
years 11 cents per thousand feet of gas manufactured. 

Tliere is no other saving but the two items named above. 

Now the problem stands thus : 

Per M. 

Present cost of gas shown by the auditor $1 35.^ 

Deduct (per Mr. Anderson's statement) for residuum 11 

Leaving cost $1 24J 

Per M. 

Mr. Anderson claims saving of twenty-eight men. 16 

Saving on coal 7^ 

23.i 



Cost by his claim at burner, per thousand . . $1 01 

Deduct for distribution : 
Mr. Adams shows cost of it 12 



Cost by Mr. Anderson's claims in holder, per 1,000 , 89 
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Compare the above with the results on Messrs. Granger & 
CJc's proposition : 

Cts, 

Ooutract price in holder 60 

A-dd for condensation 6 

Cost in holder 66 

A-dd for distribution as above 12 

Per thousand . 78 

In the above the only uncertain elements are Mr. Anderson's 
claims, that with the new benches of retorts twenty men will 
do the labor of forty-eight, and that he will obtain from the 
coal 16| per cent, more gas than is now obtained — that is, if 
one pound of coal yields now 4^ feet of gas, in the new benches 
it will yield 5 4-10 feet. Both these claims are largely too 
great. 

Mr. Anderson presents the following estimate of cost : 

Coal 38.J per 1,000, 

Purifying 5 

Labor 17 

— 60J 

Less residuum 11 

49,^0. in holder. 

Cts. 

The Auditor shows the present cost of labor, per 1,000 . . 78 
Deduct distribution per Mr. Adams 12 

Leaving cost in holder 66 

Deduct for 28 men discharged 16 

And the cost of labor remaining is 50 

Mr. Anderson solves that problem and derives the result of 
17 cents. 

The Auditor shows cost of incidental expenses 11 

Mr. Adams allows for purifying 5 

Leaving out of his estimate 6 

These figures show how false are the results obtained from a 
partial standpoint, but there is a defect in his estimate pointed 
out by Mr. Adams, which shows how deceptive it is even from 
his own standpoint. 
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In that estimate the month of December or the present is 
assumed as the basis. In the winter time, the production 
being so greatly increased, the cost per 1,000 is greatly dimin- 
ished. Fortunately it can be shown what the gas would cost 
for the entire year on the estimate presented of 49J cents, 
based on the cost in December. 

The Auditor shows the cost for the entire year $1 35j 

Deduct for distribution 12 

Claimed for residuum 11 

— 23 

Present cost in holder , $1 12| 

A. published statement gives cost in December in holder 
66c., 

Add for condensation, 6.^0 ^^ 

Difference in cost in Deceml)er and the entire year 40 

Add the estimate presented of. i% 

Cost in holder for the entire year 89J 

This result is derived from the data offered us, and shows 
beyond question how deceptive is the estimate given of 49J 
cents in the holder. 

It has been shown that, giving Mr. Anderson credit for all 
he claims, the gas will cost in the holder 89 

By/ Messrs. Granger & Co.'s bid, which is absolute and not 
estimated, the gas will cost in the holder 66 

Showing in favor of Granger 23 

The Superintendent estimates the year's production at not 
less than 120,000,000 feet net. On this the saving in one year 
is 27,600; add to this the appropriation for remodeling the 
works, $25,000, and the city is the loser in one year to the ex- 
tent of $52,600 ] 

It is by no means admitted tliat there would be saved 23j 
cents on the present cost, as is claimed under the Anderson 
plan. There is the same quantity of coal to be handled and 
carbonized, tlie retorts and furnaces, being enlarged, which is 
the only cliauge. It seems a very rose-colored view that by 
this change twenty men would then have only the amount of 
labor to perform that forty-eight men do now. 

Our estimate would divide this claim by two, granting a sav- 
ing of fourteen men, 8 cents. In Mr. Anderson's letter of 22d 
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December last he estimates the increased yield of gas jfrom the 
coal at 5 to 10 per cent. ; grant a saving of 7 per cent, on the 
cost of coal, which is 46—3 cents — makes the saving on the 
Anderson plan over present cost, by our estimate, 11 cents ; 
making 34 cents difference in favor of Granger, equal to an an- 
nual saving to the city on 120,000,000 feet of $40,800. 

Referring to the proposal of the United Gas Improvement Com- 
pany, the committee express the opinion that it is not the true 
policy of the city to part with the ownership of its works. The 
policy they recommend is to let out the manufacture of gas 
delivered m the holder, which it has been shown can be done 
at greatly less cost than to continue the present process — the 
city to take charge of the distribution, and stand between the 
contractor and the citizen. In other respects the offer now pre- 
sented to you is much more favorable than that of the United 
Gas Improvement Company. 

For the reasons set forth above, and because they believe a 
better gas will be furnished under it than under the Anderson 
plan, and at greatly reduced cost, the two joint committees 
have instructed me to recommend for your acceptance the 
proposal of Messrs. A. O. Granger & Co., which is herewith 
presented. 

Respectfully submitted, 

R T. GLASGOW, Chairman. 



PROPOSITION OF GRANGER & CO. 

Philadelphia, January 5, 1883. 

R. T. Glasgow, Esq., Chairman, dtc, Bichm,ond, Va, : 

Dear Sir : We hereby offer to erect at our own cost at your City 
<}as House, in building to be furnished by you, complete Lowe 
f;as works of a guaranteed capacity of seven hundred thousand 
cubic feet per day, and to manufacture and deliver into your 
liolders gas of not less than eighteen-candle power, for the 
fium of 60c. per 1,000 cubic feet — ^you to furnish purifiers and 
etation-meter, and we to have entire charge of the gds works, 
sad to furnish all material and labor. 

The contract for furnishing gas at these rates to be for eleven 
years, and we give the city the right to purchase the works and 
exdusive patent rights for the city of Richmond, under the 
"J^owe patjejats, and including our impypye^^ents, at any time— ^ 

' 36 
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During the Int year for $55,000 00 

Or at end of 1st vear for 60,000 00 

2d ' " 45,000 00 

3d " 40,000 00 

4th " 35,000 00 

5tli " 30,000 00 

6th " 25,000 00 

7th " 20,000 00 

" 8th " 15,000 00 

"9th " 10,000 00 

lOtli " 5,000 00 

11th " 0,C01 00 
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We cau erect tlie works witliout disturbing your present coaJ 
gas plant, and we can be ready to make gas in four months from 
date of contract. We are ready to give bonds in $25,000 for the 
faithful performance of the contract. 

The city is to have an ojition of CO days as to the acceptance 
of above. 

Respectfully, &c., 

A. O. GEANGEE & CO. 



MINOKITV RE1»0RT PKESENTED BY MK. TAYLOB. 

EiCHMOND, January 24, 1883. 

To f he Hon, President and Members of the Board of Aldermen: 

Gentlemen : The undersigned regret very much that they are 
compelled to dissent from the recommendation of the majority 
of the committee that a contract be made with Mr. Granger, of 
Philadelphia, to furnish gas to the city for a term of years at 60 
cents per thousand cubic feet. This we feel constrained to do- 
First. Because it is against the well established policy of the 
city to surrender full and complete control of our water and gas, 
a policy which the experience of other cities has taught us is a 
Avise one, for wherever municipal corporations have parted with 
the control of the manufacture of gas they have almost invari- 
ably found cause to regret it. 

Second. We object to the lease to Mr. Granger because it is 
not so favorable as another plan that has been suggested. If 
the Council will adopt the resolution appropriating $25,000 to 
make certain needed improvements at the works the running 
expenses of the department will be greatly lessened, and the 



cost of manufacturing gas, delivered at the holder, can be re- 
duced to fifty cents per thousand cubic feet, which is 10 cents 
cheaper than the price which it is proposed to pay Mr. Granger. 
It is estimated that we will manufacture during the next fiscal 
year 135,000,000 feet of gas, for which under the proposed lease 
we would pay Mr. Granger $13,500 a year more than it cost us 
to make it ; and as it is proposed to make the lease for ten years, 
we would in that time pay him $135,000 of the people's money, 
which we might save if we made the gas ourselves. This is 
assuming that there will be no increase in the amount of gas 
manufactured ; but as with the growth of our population there 
will most certainly come an increased demand for gas, it is not 
unreasonable to assume that we would, by making our own gas, 
save in the next ten years not less than $175,000 — enough to 
make a handsome nucleus for the building of the much needed 
City Hall. 

That your honorable body may know that our estimate of the 
proposed cost of manufacturing gas by the city is not an over 
sanguine one, we herewith submit the estimates, from which it 
will be seen that we have understated rather than over-esti- 
mated our ability to make gas at less cost to the city than is 
proposed by the contract with Mr. Granger. 

Trusting that this report may have your favorable considera- 
tion and approval, we are, very respectfully yours, 

John M. Higgins, W. E. Bowie, 

John H. Frischkorn, W. S. Gunn, 

James E. Phillips, Eichard M. Taylor. 

Superintendent's Ofhce, ) 
City Gas Works, January 20, 1883. ) 

Mr. John M. Higgins, Chairman Committee on Light : 

Dear Sir: Below please find a statement of the cost per 
1,000 cubic feet of making gas in the holder under the plans 
submitted by Mr. Anderson ; 

A^monnt of gas generated in 24 hours 600,000 cubic feet 

Amount of coal required, 59 tons, at $3.85 $227 15 

Labor in retort-house, 20 men at $2.25 45 00 

Labor on coke-stand, 5 men, at $2.25 11 25 

Labor in purifying-room, 3 men, at $2.25 6 75 

Labor in engine-room, 2 men, at $2.43 4 86 

Labor in smith-shop, 2 men, at $2.50 and $1,50. 4 00 
Labor at lime-kiln, 2 men, at $2 4 00 



Labor at bricklaying, 1 man, $2.70. 2 16 

Labor at weighing coal, 1 man, at $2.25 2 25 

Labor at repairs, 1 man, at $2.43 2 43 

Labor in yard, 3 men, at $2 6 00 

1 day foreman 3 75 

I night foreman 2 43 

Incidental expenses 48 00 

Total $370 57 

Ct8. 

Cost of labor per 1,000 cubic feet 16 

Cost of coal per 1,000 cubic feet 37 

Incidental expenses 8 

61 

Credit by residuals 11.6 

Total 49.5 

Very respectfully, 

John H. Knowler, Supetnntendent 

Appendix b. paper i5. 

A REPORT IN FAVOR OF MAKING COAL GAS UNDER 

MUNICIPAL CONTROL. 

Richmond, Va , February 5, 1883. 
To the Council of the City of Richmiyiid : 

The undersigned, a minority of the Joint Committee on 
Finance and Light, would respectfully submit the following re- 
port, for which they ask the earnest consideration of the mem- 
bers of both branches of the City Council. 

The majority of the committee in their report to the Board 
of Aldermen ask to establish two points. First : That it has 
been successfully established by gas companies in New Tork, 
Baltimore and Philadelphia that water gas can be made of as 
great purity and far less money than coal gas. Second : That 
it would be wiser for the city to let out the manufacture of gas, 
delivered in the holder, to private enterprise, the city to take 
charge of the distribution, and to stand between the contractor 
and the citizen. In this mode they claim that the evil of poli- 
tical influence would disappear, and the gas be obtained cheaper 
than when manufactured on munijcipal account. 
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First, then, has th^ committee in their report successfully 
established the fact that water gas is of as pure a quality as 
that made from coal? Who are their witnesses? Let us see. We 
are told that the sub-committee that went North first visited 
the works of the Excelsior Gaslight Company at Astoria, and 
spent several hours with the president, Mr. Gross, who afterwards 
at their request came to Richmond, and so enthusiastic were 
the majority of the committee that his process was the best 
they had seen, that they actually recommended that a contract 
be made with him to f arnish gas for our city. But, when Mr. 
Gross was required to give $25,000 security for the faithful 
performance of his contract, his company suddenly discovered 
that, after all, his process was not so good as they had at first 
supposed, at least they could not afford to risk any money on it. 

The next visit was made to the Municipal Gas Company of 
New York, and the report tells us that the secretary made state- 
ments to show th*e merits of his gas. In this, however, there is 
a slight error. It was not the secretary whom we met. We 
met the vice-president, who introduced us to Mr. Stern, who 
gave us the information alluded to, and he is not the secretary 
of the company, but was the original promoter of water gas in 
New York and controls the patents now in use by that company. 
We would hardly regard him as a disinterested witness. 

In Baltimore the committee called upon the officers of the 
Consolidated Gas Company, who, according to the report, only 
claim that water gas can be made for " from five to ten cents 
per thousand feet less" than coal gas; and as oil is much 
dearer now than it was then, it is fair to infer that as oil ad- 
vances, its cost of manufacture soon becomes as great or greater 
than gas manufactured from coal. 

When the committee reached Washington they were met at 
the depot by Mr. Granger, who had very courteously provided a 
carriage to take them to inspect the works recently erected by his 
firm for the gas company in that city. The committee have sought 
to impair the value of the testimony of Mr. Mcllhenny, a distin- 
guished gas engineer of Washington, and who strongly favors 
the manufacture of gas by coal, because he is an inventor of 

Brocesses for making coal gas. We do not see why Mr. Mc- 
Ihenny should have been dragged into this controversy. He 
has not obtruded his views upon any one. The committee 
called upon him at his works in Washington, and like the 
courteous gentleman that he is, he very cordially answered such 
questions as the committee asked him. He has never inti- 
mated that he desired to make a bid for the manufacture of our 
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pfas, nor do we know that he would ever consent to do so if in- 
vited. Why then was his name mentioned? It was because it 
was known tliat he had stated to a member of the committee 
that coal gas was the best tliat could be made, and that if the 
new retorts asked for by the Committee on Light were built, 
that gas could be manufactured by the city at a much lower 
figure than has yet been oflfered by the Granger or other water 
gas companies. 

But who is Mr. Mcllhenny, and what is the value of his tes- 
timony ? We will let Mr. Granger himself answer the question. 
At a recent meeting of the sub-committee, Mr. Granger being 
present, he was asked if he knew Mr. Mcllhenny, and was re- 
cniested to give his opinion of him as a man and as an engineer. 
He replied that he knew Mr. McTllienny very well; that any 
statement tliat he might make on any subject could be regarded 
as entirely trustworthy, and that as a gas en^neer he was 
recognized as at the head of his profession in the United States. 
The value of Mr. Mcllhenny's testimony explains then why the 
majority of the committee should seek to break the force of it 

Second, we desire to say something in reference to the pro- 
position to let out the manufacture of gas to some outside party. 
We must confess that we were not a little astonished at the 
manner in which this phase of the question is discussed. What 
has the mismanagement of the trustees of the Philadelphia 
Gas Works to do with this subject? What has the "corrupt 
political ring that has for years controlled all elections" in Phila- 
delphia, and enriched its members out of the public treasury, 
to do with this question ? 

The following members of the Council constituted the Com- 
mittee on Light the past four ^^ears : 

Capt. John A. Curtis, Chairman ; Dr. William H. Scott, L. 
Wagner, C. E. Barksdale, W. S. Gunn, J. E. Phillips, W. J. 
Gentry, L. D. Grensliaw, Jr., J. H. Goddin, Dr. O. F. Manson, 
Tliomas Potts. 

Is it intended to imply that the above gentlemen have been a 
" corrupt political ring," who have sought to control all " elections 
in this city ? '' If no such reflection was intended, then why was 
any such allusion so foreign to the question introduced into their 
report ? If there has been any such corrupt political influence 
at work, why has not the attention of the Council been sooner 
directed to it? Why wait until the question of cheap gas is 
discussed ? Was it to excite prejudice against longer municipal 
control of the gas works ? 
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The gentlemen who signed that report know that any impli- 
cation of corruption or dishonesty in the present or past manage- 
ment of the works would be as outrageously false as it would 
be unjust, and we would fain believe that it was not so intended 
by them. 

The majority does not submit any argument to establish their 
proposition, but are content with a simple declaration "that the 
evil of political influence would disappear" if gas was furnished 
the city by contract. But, in fact, is there not more danger to 
be feared from the presence of a wealthy corporation, having 
valuable franchises, seeking to influence our elections by cor- 
rupt means, than there is that political harm will result from 
the city's control of its own gas department. 

In conclusion we will say — First, that for information, con- 
cerning the deleterious quality of the water gas, we refer you 
to the accompanying list of fatal and serious accidents resulting 
from the inhalation of illuminating water gas in New York 
and Brooklyn, from 1878 to 1882, and accompanying reports. 
Second, that as to our ability, with the new retorts, to furnish 
coal gas at less cost than the Granger system, we need only to 
say that independent estimates, based upon the present high 

£ rices of coal and labor, have been made by Supt. Knowles, 
[r. Mcllhenny, the distinguished Gas Engineer of Washington, 
and Gen'l Hickenlooper, President of the Cincinnati Gas Com- 
pany, aU of whom agree that if the new retorts asked for be 
mruished we can manufacture our own gas at less cost than it 
can be furnished by contract with any outside company. Third, 
we will only say in conclusion that we earnestly hope that it 
may be the pleasure of the Council to adopt the following reso- 
lution, believing that if it is done it will be the happiest solu- 
tion of this much vexed gas question : 

liesolved, The Board of Aldermen concurring, that the sum 
of $25,000, or so much thereof as may be necessary, be placed 
to the credit of the Committee on Light, to be used for the re- 
modeling of the works ; the said $25,000 to be raised by the 
issue of bonds, or in such other manner as the Committee on 
Finance may deem best. 

JOHN M. HIGGINS, 
W. E. BOWIE, 
JAMES E. PHILLIPS, 
W. S. GUNN, 
EICHAKD M. TAYLOB. 
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MINORITY REPORTS OF JOHN M. HIGOINa 

TO JOINT COMMITTEES ON FINANCE AND LIGHT. 



Richmond, Va., November 17, 1882. 
Members of Ihv Joint Committees of Finance and Light : 

Gentlemen : With all (lu<^ resi)ect to the opinions of the in- 
telligent gentlemen of the sub-committee and our expert, CoL 
Ciitsnaw, I beg leave to offer as a substitute to the seeming 
plausible report presented bj them, a minority one, that I think, 
without being egotistical, will demonstrate most conclusively 
that the process recommended by them is the one above all 
othefs to be least considered, as it is only the outcome of the 
mind of a visionary enthusiast. The Magnus Gross process is 
both unknown to and untried by the leading gas men of this 
country. In evidence, the secretary of the Manhattan Works 
did not know of such a process until his engineer informed him 
that he had visited Astoria, and found that the Gross process 
possessed no merit and was not worthy of consideration. 

Recognizing the importance of our mission, in considering the 
various propositions, affecting as they do one of the chief depart- 
ments of our city, valued at one and a quarter million of dollars, 
and in which the whole people are interested, I, as the repre- 
sentative of that department, felt that great indeed were the 
labors to be involved, and as this department was the only one 
to be affected, that a chief of that department should have 
accompanied us, in order that we might Save had the benefit of 
his knowledge in considering the various systems; but other 
counsel prevailed, and the interest of the department had to be 
represented in the committee and a part of the tour of inspec- 
tion by only your humble servant. Leaving the city under the 
impression that in conjunction with our immediate mission an 
inspection of the leading gas works of the cities to be visited was 
to have been made, whereby we might be the better able to com- 
pare the different systems and arrive at more comprehensive 
opinions than we have been able to do from the limited field of 
our observations, and knowing what a great fund of valuable 
information might be gained by pursuing this course, I endeav- 
ored to impress upon the minds of the other gentlemen of the 
committee the importance of this step, but they thought other- 
wise, and, as I did not wish to make a personal visit, I had to 
abandon it. In Philadelphia we were received with marked 
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courtesy by Mr. Page, a member of the City Council and chair- 
man on Light, who spoke of the importance of visiting the Gas 
Works, where much would be learned and the practical opera- 
tions of the works could be inspected, and voluntarily tendered 
our chairman a letter of introduction to the manager of the 
works. Here, also, the opportunity presented itself from whence 
we might have gained much, but I am sorry to say it was not 
availed of. 

Gentlemen, with the limited ability at my command I have 
endeavored faithfully to note and observe these various systems, 
and shall, as far as lies in my power, give to you in plain and 
accurate language the statements made by the representatives 
of the different works, and the conclusions that I have arrived 
at in going over the field of our labors. 

NEW YORK. 

On the morning after our arrival in New York, a Mr. Perry, 
a reported wealthy importer of that city, called on us at the 
hotel, as arranged with our chairman by a merchant of this city. 
Mr. Perry is a representative of the Excelsior Gaslight Com- 

{)any. From the conversation we had with him at the hotel I 
earned that the gas furnished by the Consolidated Company 
of Baltimore was a failure on account of the great difficulty in 
cleaning the gas and the process being very expensive. 

Mr. Perry also repitesented that there is great complaint 
against the gas furnished by the Municipal Company of New 
York on account of its smoky character, which Mr. Magnus 
Gross confirmed, with the additional statement that the system 
in use by that company is a cumbersome, complicated operation, 
and continually making changes at the works, which must be 
very expensive. 

In company with Mr. Perry we visited the Excelsior Gas 
Works at Astoria. Mr. Gross explained this process. [Con- 
sists generally in bringing together in a retort heated to 1700^ 
or 1800^ Fahrenheit the vapors of naphtha and of superheated 
steam. By this perfect mixture of the vapors of naphtha and 
water a mutual decomposition takes place and the resultant 

fas, composed of olefiant gas, marsh gas, carbonic oxide and free 
ydrogen, needs no purmcation or further treatment beyond 
passing it through the condenser to precipitate any excess of 
watery vapor uncombined with constituents of the gas.] 

The works are only experimental. Not a foot of gas has been 
sold by that company there. Mr. Gross admitted that he had 
great trouble with his works ; had to change his process several 
times ; had his retorts charged four months, and claims that he 

37 
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can work them for one year witliont opening them. The capa- 
city of the holder is about five tlioiisand feet. I noticed a good 
deal of tar dripping from one of the retorts. Mr. Gross may be, 
and I presume is, a good chemist ; but I claim that he is not 
well versed in the manufacture of g>is, and from a practical 
standpoint his system will never meet with the approval of 
experienced gas men. 

Called on Mr. Strong, of the American Gas, Fuel and Light 
Company, who informed us that tlie Gross system is very ex- 
])ensive on account of the quantity of oil to be used in the 
inamifacture of gas, which would make the cost under this sys- 
tem greater than coal. Mr. Strong stated that with hisprocess- 
he could make gas at about forty cents per thousand. Tlie cost 
to remodel our works would be al)out $35,000. 

Visited the office of the Municipal Gas Works. Met the vice- 
])n»Hid(Hit of the c(>ini)any, wlio introduced us to Mr. Stem, who 
controls tlie patents now in use hy that comimny. Mr. Stem 
told us that he would sell the patents for $50,000, under which we 
could make gas at about fifty-seven and a half cents per thousand, 
and he claims that twelve-candle-gas by his process is better 
than twenty-candle coal gas. Could not sj^eak of the great 
merit of his process at present, as he had just finished experi- 
ments, which wouhl be complete in a few days, by filling tnree 
cupolas with the substances, which will last indefinitely. Can 
make it with a forty-five-candle gas without using one atom of 
coal, and no trace of sulphur to b(» found in the product. On 
the whole globe thon^ is no such gas as that made and fur- 
nished by the Munici])al Company. The gas made by other 
concerns is trash gas. The Lowe process is an absolute lailure; 
can't make a uniform gas. This company owns the right to its 
use ; would be glad to dispose of it at one-quarter the cost. 
As it has never been used by the company, would not undertake 
to have our works remodeled. Have two friends who could 
make the changes. One of them ho could recommend with 
safety. The vice-president of the Municipal Company informed 
mo that if we went to Rochester expecting to find the Munici- 
l)al Gaslight Company a success, we would be very much dis- 
appointed. 

Called at the office of the Manhattan Gas Company. Met 
Mr. Smith, the secretary, and the engineer. The former stated 
that they had such confidence in their (the coal) system, that 
they proposed letting well enough alone. Their product is 
entirely satisfactory to their customers, and the best evidence 
of it is to be found in the increasing demands made on them 
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for gas. Do not fear electricity nor the new process 
for making gas. Have made money by not purchasing new in- 
ventions and various patents that have been offered to us. It 
is not our custom to abuse or find fault with other companies, 
although some of them are jealous of us. The Municipal Com- 
pany claims to make good gas, and we presume that they do. 
The price charged in this city for gas is $2.25 per thousand. 

PHILADELPHIA. 

Called on Mr. Page, a member of the Council and Chairman 
on Light He prefers coal gas to the water gas. Informed us 
that the latter process had been abandoned in Paris and Lon- 
don, and referred us to a report of the Boston Commission on 
that subject ; advised us against the sale of our works. Gave 
the chairman a letter of introduction to Mr. Wood, who was in 
a position to give us valuable information. 

Mr. Wood received us very kindly. He expressed his regret 
that his brother Walter was not in, as he was the person who 
could give us the information. In a few minutes Walter made 
his appearance, and when informed of the proposition made by 
the United Gas Improvement Company simply remarked that 
we were in dangerous hands. 

Mr. Granger, at his office, explained his system of making 
gas, and emphatically denied that the Gas Improvement Com- 
pany have the right to use the Lowe patent in Richmond. 

NORRISTOWN. 

Visited Norristown, Pa., in company with Messrs. Elkins, 
Stewart, Bodine, and Poindexter. At the request of Mr. Gibbs, 
we did not go to Norristown until the day appointed bj'^ him, to 
enable their consulting engineer, Mr. Lowe, to have everything 
ready for our inspection at their works. I departed for Norris- 
town expecting to see the best managed gas works in America, 
and great indeed was my surprise and disappointment when we 
were ushered into a machine shop, where Professor Lowe ex- 

Slained his mode of making gas-stoves and other machinery, 
*rom the shop we were conducted to the Professor's office and 
study-hall ; after that, cooking with a gas-stove was fully ex- 
plained, which was neither new nor novel to me. I did not see 
a gas house nor a foot of gas manufactured by the Professor. 
He only explained his method of making gas as being superior 
to the systems now in use in Baltimore and Washington, which 
is not a success under the old Lowe process. Th^ new process, 
he claims, is far ahead of the old. 
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BALTIMORE. 

A memoer of our committee made arrangements with Mr. 
Hambleton, the engineer of the Consolidated Gas Companies 
in Baltimore, to meet us at the hotel. He was there according 
to appointment, but refused to see us save professionally, which 
was (teclined by the committee. The conauct of Mr. Hamble- 
ton was a disappointment to me, for from what I heard of him 
HH an experienced gas engineer, I expected to be able to obtain 
some valuable information as to the various modes of making 
gas. 

Mr. Cohen succeeded in obtaining an interview for us with the 
gentlemanly vice-president of the company, Mr. Graham, who 
rec-eived us most cordially, and upon being informed of the 
object of our mission promptly stated that he is in favor of the 
ami gas, or the old system, but would and did introduce us to 
Mr. Hall, the president of the company, who very kindly ex- 
jilained the results of both methods, showing only a diflference 
of about five to ten cents a thousand in favor of the water gas 
at the })resent price (four and a half cents) paid by the company 
for oil. Price paid for coal, $3.85 per ton. 

Yield of coal 5-19 cubic feet 

Ketort yield 6,000 

Per cent, of cannel coal 2 per ceni 

Candle power of coal gas 19 

( 'andle power of oil gas 21.25 

Itetorts ill present use 216 

WASHINGTON, D. C. 

As arranged with Mr. Granger, and at his request, he furnish- 
ing transportation from hotel to the gas works and back, we 
visited the Washington Gas Works for the purpose of inspect- 
ing the works recently erected there by him. Mr. Granger 
introduced us to Mr. Mcllhenny, the engineer of the works, 
with a retjuost that he would give us the working results of his 
])rocoss. Mr. Mcllhenny very frankly stated that the results 
are not all satisfactorv, nor coming up to the guarantee, which 
was about 700,000 feet, and the make amounted to about 
400,000, or a little over half; but that Mr. Granger is doing 
all in his power to make good his agreement, but he has failed 
so far. 

On account of the large amount of coke on hand, and with no 
demand or market for it, in order to utilize the coke, Mr. Bartol, 
the president, was led to believe that it could be used in the 
manufacture of water gas ; but after a trial of the coke it was 
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found to be entirely too light for the furnace, and had to abandon 
the coke and use anthracite coal, which with it and the present 
price — six and one-third cents, charged for oil — makes this sys- 
tem dearer than coal gas. 

Mr^ Mcllhenny informed us that he was charging the Govern- 
ment only $1.50 per thousand, and all other consumers $1.75 
per thousand, and that the quality of the gas had to come up to 
the standard adopted by the Government, who had a special 
inspector to test it every day at the office established by the 
Government for that purpose. Mr. Mcllhenny remarked that 
it appeared strange to him that he was selling coal gas at a much 
less price than the parties who are making water gas, when they 
claim that it can be made at about forty cents a thousand and 
are charging $2 and upwards ; appeared to him as extortion. 
Mr. Mcllhenny spoke in complimentary terms of the manage- 
ment of the S.ichmond works, and the results appeared favor- 
able for old works. 

Before separating, Mr. Granger spoke of Professor Lowe and 
his party in terms not complimentary, and especially of the 
Proiessor, whom he would not believe upon oath, for the rea- 
son that he contracted with a party t6 execute some work, for 
which he received $3,000 in advance on account, and after pocket- 
ing the money refused to comply with his contract. W hen a 
suit was instituted against him to enforce the terms of the con- 
tract and recover the money, it was proven in court that the 
professor and consulting engineer of the United Gas Improve- 
ment Company was not worth the value of one dollar m his 
own name. Mr. Granger related several transactions of the 
professor of a similar character. 

Gentlemen, I propose to show from the testimony of experts 
and facts gathered from the press that this process, if adopted, 
will be far more expensive than coal gas. In evidence, Mr. 
Strong says that the Gross process could never compete with 
coal gas on account of the fluctuations in the oil market and the 
large amount of oil that would be required in the manufacture 
of gas under this process. Extracts from northern papers will 
give you an idea of the rapid increase of the price of oil, due to 
the limited supply ; in fact, the supply is now less than the de- 
mand. How is it possible, gentlemen, that at this late day in- 
novators, speculators and adventurers hope to blind people witli 
the idea that gas made under their various processes is cheaper 
than coal gas, when their chief exponent — oil — is advancing in 
price and its supply diminishing, while on the other hand we 
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be best sources the entire production of the various 
^ be thus estimated : 

37,000 barrels 

J 12,000 

rove 4,500 

regions 9,000 " 

tal 62,500 

aount of crude required daily is not less than 70,000 
The deficiency of over 700 barrels daily must be drawn 
stock held in tanks by the pipe lines, about thirty 

Etrrels in all. Of this amount fully two-thirds is used 

'ses of speculation. 

[From the New York Snn.] 

New York, November 5, J.882. 

troleum Exchanges in this city, Bradford, and Oil City 
ted yesterday over the rapid advance in the price of 
}roleum. Only a few weeks ago petroleum sold as low 
ts per barrel. Yesterday it sold at $1.20 per barrel. 
J lively advance was on Friday and yesterday. In the 
n Exchange in this city the price of oil opened at 94c. 
Y morning. At noon it sold at 98c., and closed at $1.04^ 
1. It opened yesterday at $1.17^, sold up to 1.20, and 

$1.19^. The sales for the day in the three Exchanges 
d were over 18,000,000 barrels. Only once before, on 
3r 18th last, have the total transactions been as large. 

day they aggregated over 22,000,000 barrels. iSie 
the advance is a falling oflf in production, which has 
b natural and artificial. Last summer the production 
liderably over 100,000 barrels per day. It has fallen 
at now it is only about 60,000 barrels per day. The 
rrove district, which used to yield 35,000 barrels per 

yields only about 4,000 bai^els. It is asserted that 
ecrease in production has been aided by a bull pool, 

the Standard Oil Company is the head, and that, at 
ace of the pool, producers have been induced to stop 
and that the Standard Oil Company has stopped pump- 
its pipe line, and is letting the oil from the wells run 
ground. 

[From the Philadelphia Press.] 

Philadelphia, November 7, 1882. 

nped from $1.26| to $1.36 in fifteen minutes yesterday 
and for an hour after the latter quotation went up on 
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the bulletin board, the Oil Exchange on Walnut street, near 
Third, was a howling bear garden. Saturday's market closed at 
$1.20, but so intense was tlie excitement among the Bradfordites 
that buying and . selling went . on without any . intermission 
throughout Sunday, prices ranging from $1.26 to. $1.30. Tester- 
day the market opened at $1.25, touching $1.22 at 1.15, and for 
the rest of tlio day vibrated in the most unprecedented fashion, 
most of the time hovering in the thirties, and closed at $1.25 at 
Oil City, $1.25.i at Bradford and $1.24 at Pittsburg. The rise to 
$1.36 came at 10.45, and was an advance of ten cents on the pre- 
ceding quotation. No such jump in so short a space of time 
has been seen for three years, and it was not surprising that the 
bulls, who have been predicting $1.50 oil before the close of the 
year, went wild at tlie i)rospect. The largest holders continued 
Duying all they could get their hands on, and reports from the 
oil region stated that many wlio had sold early in the day . \ 
turnea buyers under the ])rospect of a still further advance. 
Immense sums of money are flowing into the oil region under 
the stimulus which the market has received during the last fonr , 
or five days. The influx to Bradford alone is estimated at I 
$20,000,000. 

The remarkable character of yesterday's fluctuations is em- 
phasized by the variations in the refined market. Barely does 
it respond to the temporary vibrations in crude, but yesterday 
there was a perceptiole upward movement. The London re- 
fined market, which was at 7 1 Saturday, stood at 7| yesterday 
In Antwerp there was an advance from 19 j to 20.J, and in Phila- 
delphia and New York there was the same upward tendency 
Yesterday*s sales of crude in this city were oetween 100,000 
and 125,000 barrels to 200,000 on Saturday. 

EXCITEMENT IN THE STATE. 
[Special dispatch to the Press.] 

Pittsburg, November 6. 

If it was possible for the excitement at the Pittsburg Oil Ex- 
change to be greater than it was on Saturday, then to-day it 
must have reached the pinnacle of speculative frenzy. For 
fifteen minutes before the bell rang for the opening this morn- 
ing premonitory growlings gave notice of what was coming. The 
lobby was packed with eager curiosity mongers and " pikers," 
and it became necessary to get a police of&cer to keep a path 
open for the members and others having business in the Ex- 
change. As the time drew near for the commencement of opera- 
tions the brokers struggled on to the railing, and stood there 
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idtli expectant eyes fixed on the clerk, awaiting till the gong 
ibould sound and send them off on the wild race toward the 
joal of $2 oil. At the first tap brother Vandergaft managed to 
5et in a solo, " I'll give $1.25 for fifty old," but the next minute 
le was only one in a chorus of some fifty voices singing their 
wrillingness to buy or sell at all rates between $1.20 and $1.30. 
Several thousand barrels were sold at the opening figure, $1.25, 
ind then the price dropped to $1.23$, but quickly rallied and 
climbed by steady gradations to $1.29. The bulls then put 
their powerful neck under the market and with a bellow of 
triumph hoisted it to $1.39, the highest point reached during 
the morning session. It afterwards dropped to $1.32, closing 
at $1.29.J, at which figure the market closed. During the day 
the enormous total of 11,367,000 barrels changed hands. 

TiTUSViLLE, November 6. 

The excitement in oil circles still continues. The market 
to-day reached $1.36,^, the highest point it has reached within 
six years. It then broke to the closing point at $1.25. Oil was 
offered to-night on the street in large blocks at $1.22]. The 
great feature in to-day's transactions have been weak buyers 
and heavy sellers. Titusville capitalists Avill realize about 
12,000,000 by this advance. The advance is probably checked 
for a few days, but it will end in an upward tendency. Refined 
ail advanced to 9 cents., but fell off at closing to 8| cents. The 
l^ransactions to-day amounted to over 1,000,000 barrels. 

Bradford, November 6. 

The excitement on the Oil Exchange to-day, as was anticip- 
ited, was greater even than on Friday and Saturday, the opening 
^emg at $1.30, which was followed hy a sharp decline to $1.23, 
ind a subsequent appreciation to $1.34. From this on there was 
^ general and stubborn decline to $1.25.^, at which the market 
-losed. The sales were enormous in all the exchanges, those of 
Bradford, Oil City and Pittsburg aggregating 39,235,000 barrels, 
tiore than double the amount ever sold before in a single day. 

POISONOUS QUALITY OF WATER GAS. 

As to the poisonus quality of water gas, I submit the opinion 
>f Charles U. Sheppard, Jr. : 

Laboratoey roR Analtticaij Chemistry, 
20 Broad Street (Up stairs). 

Charleston. S.C, July 24, 1880. 

if ajor Henby E. Young, Charleston, S. (7. ; 

In compliance with your request, I beg leave to submit here- 
with my objections to water gas. 

38 



298 

It is dangerous. 

According to the analysis, by tlieir own chemist, of the com- 
mercial water gas manufactured according to the " Tessie du 
Motay " process by the Municipal Gaslight Company of New 
York city, it contains about 28 per cent, of carbonic oxide 
gas (a). 

The amount of carbonic oxide in the ordinary coal gas may 
be stated at about 6 per cent. (6) 

In fact, the principal difference — from a hygienic standpoint 
— ^between the two gases lies in the larger content of carbonic 
oxide in water gas and of marsh gas, or light carburetted hydro- 
gen, in coal gas. In the treatment of the intensely heated car- 
bonaceous matter with steam, it is the object of the manufac- 
turer of water gas to produce as much as possible of carbonic 
oxide — a combustible gas — to the end of diminishing the quan- 
tity of carbonic acid gas, which is incombustible. There is no 
feasible method of subsequently removing the carbonic oxide 
from the gaseous product, desirable as this step is regarded 
by all. 

" Carbonic oxide gas is not only unfit for respiration, but it 
is deleterious. Not only can it suffocate, it poisons." (c) 

" One hundredth part of this gas (carbonic oxide) mixed with 
pure air, renders it almost paralyzing for warm blooded 
animals." (d) 

" Carbonic acid is a gas of so poisonous a character that, ac- 
cording to Leblanc, one volume of it diffused through one hun- 
dred volumes of air totally unfits it to sustain life." (e) 

" Warm blooded animals soon die in an atmosphere contain- 
ing carbonic oxide, even a slight admixture, as low as one per 
centum being sufficient" (to produce that effect), (f) 

The small content of carbonic oxide in coal gas imparts to it 
its poisonous properties, since the more abundant constituents 
(hydrogen and marsh gases) are simply irrespirable — i, e., non- 
life Hustaining — ))ut are not poisonous, and the authorities seem 
agn^nH in c'siiniating the deleterious effects of coal gas by its 

{(I) n»|inrl nl riof. H«niy Wnrtz to CharleK D. Francklyn, PreRideot of the 
Muiiiriiuil (JHHHt/|il ('(MnpHiiy of New York, Maroh 4, 1878 ; Journal of Gaslight. 
WpIpi K«i|t|ilv, A< ■■, Mhv 7. 1878. 

iln <'li« iMJfihy. liiMr^^inic ami organic, Bloxam, p. 141, Encyclopedia of 
CM|pfnj^^f^ vol i . )• '.MM. A tnorican G JKlight Journal, March 2 and 16, 1878, 

it') 'I mil* l',|i.tiM>iilMii«' riirinio Modicale, Ad. Wurtz, vol. i., p. 239. 

ill) riiri,,!,. M|i|>ll'|<ii«> a la IMiy/.iolJKif*. a la Pytholigie, et a I'Hygiene, Gau- 
i)pi. vh) ) . !• I I 

</>» r|»» iMl"h-. . ItlHi^fiiilc Mild organic, Bloxam, p. 118, 
K , l,'.hfl(M'h dii l'U|u'rlMioi«|olluu Toxicologie, Herman, p. 102. 
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{)ercentage of carbonic oxide. (^) But as water gas contains 
our to five times as much carbonic oxide as coal gas, it is not 
strange that numerous deaths have resulted from the substitu- 
tion of the former for the latter, or that the use of an illumin- 
ating gas possessed of such deadly properties has been ex- 
pressly forbidden in countries where the preservation of the 
citizen's life is a matter of serious governmental concern, (h) 

The unignited escape of water gas for a few hours from an 
open burner of the ordinary size, into a close sleeping apart- 
ment of common dimensions, would introduce sufficient car- 
bonic oxide to jeopard, if not destroy, human life, since (as 
before quoted) the contents of the poisonous gas has only to 
reach 1 per cent, to prove deadly to an unconscious sleeper. 

Again, the products of the combustion of water gas are more 
deleterious than those of coal gas. When equal volumes of 
both are burnt, water gas produces about fif t:y per centum more 
carbonic acid gas. (i) Consequently, with the same consump- 
tion of water gas and coal gas the atmosphere of an apartment 
would be much sooner vitiated by the use of water gas. 

Perhaps the most terrible calamities arising from the inhal- 
ation of illuminating gas occur in houses into which the service- 
pipes have not been introduced, but into which the gas finds its 
way through drains or other openings from a defective main, 
ana where the true cause of the trouble is at first passed over 
owing to the non-consumption of gas on the premises, (j) That 
under such circumstances the consequences would be much 
more serious with water gas than with coal gas follows very 
naturally from my previous remarks on carbonic oxide. In fact 
widespread disorders which were at first regarded as epidemics 
of cerebro-spinal meningitis and typhoid fever have been traced 
to the presence of carbonic oxide in the atmosphere, (k) 

[Signed] CHAS. U. SHEPPAED, Jb. 



(g) Handbnch der gnrichtilchen Chemie, Sonneuschein, p. 299, Handbuch 
dei^oxikologie, Hnseman, p. 657. Lehrbuch der practischen I'oxicologie, Wer- 
ber, p. 82. 

(h) Beport of M. Pelouze to Municipal Conncil of Paris, June 24 and 28, 
1854. Journal of Gaslighting, &c.. May 28, 1878. American Gaslight Journal, 
Jane 16, 1880. 

(i) ** Carbonic Oxide,*' Prof. Henry Morton, American Gaslight Journal, 
March 2 and 16, 1878. 

{j) Gewerbe Hygiene, Eulenberg, p. 352 ; Beziehungen der Luft zu Cleidung, 
Wohnnng und Boden von Pettenkoffer, p. 87. 

{k) Gewerbe Hygiene, Eulenberg, p. 602. 
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PERSONS INJURED BY INHALING WATER GAS. 

I now come to the verification of Mr. Sheppard's predictiopa,! 
with a list of fatal and serious accidents resulting nrom the m-j 
halation of illuminating water gas in New York and the citydl 
Brooklyn, from 1878 to 1882 : 

[For list of names see page 93.] 

THE ACTIONS AND OPINIONS OF THOSE INSTRUMENTAL IN INTBO-1 
DUCING WATER GAS INTO THE CITY OF NEW YOBK. 

REGARDING ITS DANGER. 

The manufacturers of water gas, seeing the fatal results from I 
its use, began in 1881 to attempt the removal of the poisonous] 
carbonic oxide, as evinced by extracts from the following 
letter of Civil Engineer John F. Harrison to E. Stem, Esq., 
original promoter of water gas in New York city, and controller 
of the patents now in use by the Municipal Gkis Company : 

New York, September 8, 1882. 

E. Stern, Esq. : According to an arrangement made with you 
in January last, that in conjunction witli M. Jerxmanowski, I 
should conduct an experiment at the works of the Municipal 
Gas Company on Forty-first street, near Eleventh avenue, lor 
the purpose of determining the practicability of manufacturing 
gas for illuminating and other uses by the decomposition oi 
steam in the presence of quick-lime and thereby getting rid of 
the noxious element of carbonic oxide so abundant in the ordi- 
nary process of water gas manufacture, by transferring it into 
carbonic acid while in the nascent state, to be subsequently 
removed by proper appliances, I will state that from May 10 to 
June 5, both inclusive, we made fifty-seven experiments, and 
thereby ascertained all the essential features of the problem 
that could be attained. ^ ^ * 

Respectfully submitted, 

JOHN R HARRISON. 

In conclusion, from the evidence that I have be6n able to 
gather, I have been unable to be possessed of one fact that 
would show to my mind the feasibility of such a plan. In the 
first place, 1 am of the same opinion of Mr. Smith, secretary of 
the Manhattan Works, as regards all these processes, and especi- 
ally experimental ones, believing in letting well enough alone, 
and saving money to the city by letting all adventurers and ex- 
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perimentalists pass on. How is it possible, gentlemen, for us 
to recommend a process that has no merits of its own, only 
those claimed by its inventors ? The committee visited Astoria, 
the headquarters of the Gross process, and I think they saw 
no great proofs there that would warrant the ademption of such 
a system. What proofs could be gathered from experimental 
works? , 

Whenever you adopt this system, or others of a similar 
nature, you destroy one of the poor's greatest resources — their 
purchase of coke — which will entail much suffering and cause 
of complaint. 

Gentlemen, over two hundred thousand bushels of coke was 
in the main purchased last year, by a class of people unable to 
pay six dollars for a load "of coal, but who could manage to pay 
two dollars for a load of gas-house coke ! 

Other and more cogent reasons could be given, only for the 
limited time I had at my disposal since our adjournment on 
Wednesday night last, but I think I can confidently say that I 
have produced sufficient proof that would warrant every mem- 
ber-coming to the same conclusion I have, viz. : That in the 
Magnus Gross process we see nothing that would induce us to 
adopt such a process, or to give up our works for the benefit of 
an experimenter. 

BespectfuUy submitted, 

JOHN M. HIGGINS, 

Member of SulhCommittee. 

KiCHMOND, Va., December 7, 1882. 
To tJie Joint Committees on Finance and Light : 

Gentlemen : I very much regret the necessity which con- 
strains me to differ with my colleagues of the sub-committee, 
but duty alike to the city and myself compels me to protest 
against the adoption of their recommendation that Mr. Perry 
and his associates be allowed to experiment at our works with 
the Magnus Gross process. I have endeavored to give this 
question a most searching examination, and to that end have 
examined the statistics of 566 gas companies of this country (a 
list of which is hereto appended.) This I did for the purpose 
of determining how far the adoption of the various new pro- 
cesses for making gas had resulted in lowering the price of that 
article. The information, I confess, has suprised even me. 

JFour hundred and forty-six of these companies make what is 
known as " coal gas ; " two of them furnish gas to consumers as 
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low as $1.00 por thousand cubic feet, and eight of them chai]p 
as high as $5.00 pcM* ono thousand cubic feet. The average 
price of tlie four humh'ed and forty-six companies is 12.78 per 
thousand feet. There are one hundred and twenty companies 
making gas by various patent processes; the lowest price 
charged ronsuniers by any of these processes is $1.25 per thou- 
sand cubic feet, whilst five of tliem charge as much as $10 per 
thousand cubic feet, and' the average price of the 120 patent 
process coinj)anies is $.-^.75A per thousand cubic feet. 

It tlius appears tliat botli the lowest price by anjr single 
company and th(i lowest average by all the companies is in favor 
of those making coal gas. 

Mr. Magnus Gross, in his circular letter of September 1, 1882, 
states he can deliver gas to the holder at a cost of fifty cents 

Eer thousand. But remember, gentlemen, that this estimate was 
ased upon the then price of oil, which at that time cost three 
and one-half or four cents a gallcm, but has since been as hick 
as seven or eight <*ents. As the oil, or naphtha, is one of the 
leading articles used in the manufacture of gas, it would appear 
that the changes in the cost of manufacturing this article mnsl 
in its veiy nature be violent and fluctuating. 

As to the danger attached to making gas from oil, I do not in- 
tend to enlarge upon, as it must be clear to the minds of all 
For corroboration I refer to the terrible explosion in the Stand- 
ard Oil Company's yards, Brooklyn, a few days since, when two ^ 
tanks containing eleven hundred barrels of oil exploded, causing 
the death of two men, and destroying property to the amount oi 
$41,500. p 

li the process of Mr. Gross is so very meritorious why is it I? 
that he has never succeeded in satisfying any of the gas companiefl |} 
of its practical utility ? They are ready and do pay what seeffi 
to us fabuloits prices for the use of valuable patents. Whjf 
then, has Mr. Gross never succeeded in doing anything with 
them ? It must be because his scheme, to their minds at 
appears utterly visionary. 

From the above facts I am forced to conclude that the 
thing we can do is to continue the manufacture of coal gas, 
adopting, however, such improvements as are employed byotner 
companies, adding sucli material as will improve tne illuminating 
quality of our gas, and doing whatever else is necessary to 
secure a better and cheaper article. 

But for the agitation of the question of the sale of our works, 
the Committee on Light, if aided by the Council, would by thii 
time have been ready for making a purer gas at a greatly reduced 
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-and this we will yet do if allowed the opportunity. We 
^as a courtesy due this Joint Committee not to attempt 
Dg in this direction as long as the question had been re- 
to you for your recommendation. 

Dnclusion, I beg leave to respectfully protest against the 
IS Gross process. 

Yours very respectfully, 

JOKN M. HIGGINS, 

Member Sub- Committee. 



T OF GAS COMPANIES IN THE UNITED STATES, 

ING THE PROCESS OF MANUFACTURE, AND THE PRICE 
CHARGED PER THOUSAND CUBIC FEET. 



COMPANIES . 



ALABAMA. 

PROCESS OF MANDFACTDBE. 



Ue.. 
nery 
ja... 



Coal 






Wood and Coal, 



mgs 



ARKANSAS. 

Wood . 

Coal . . . 



ock 



<( 



CALIFORNIA. 



nto. , 
urg 
;eles . 



lie 

ty. 

I .. 



la , 

City 

mz .... 

ncisco 

e 

lis Obispo 
osa 



Coal 

(( 

(( 

Pine wood , 

Coal 

" and Lowe Water. . . 
Oil, coal and pine wood 
Coal 



it 
t < 
< < 



r.owe water and coal 
Coal •..., 



(( 



3 Springs 



COLORADO. 
Coal... 



Dwn 
e. . . 



(i 



Hanlon oil 
Coal 



PBICE 


PEB 1,000 FT. 


$3 50 


3 00 


3 00 


3 00 


5 00 


4 00 


4 00 


3 75 


3 60 


5 00 


4 50 


5 00 


10 00 


5 00 


3 50 


5 50 


4 00 


5 00 


4 70 


3 00 


3 50 


5 00 


5 00 


3 50 


3 00 


2 50 


4 50 


4 25 
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CONNECTICUT. 



COMPANIES. 



PROCESS OF MANCFAOTUBB. 



Danbnrj' Naphtha . . . 

BirmiDgbam Coal 

Hnrtford " 

MerideD " , 

Middletown .Lowe water, 

New Haven Coal 

New Britain 

Norwalk 

Norwich 

Rookville 

Stamford 

Waterbiirv 

Winsted 

Willirnantic 



<t 



< I 



<« 



i( 



n 



Hanlon oil 



DELAWARE. 



Dover 

Milfor<l .... 
New ("astle. 
Wilmington 



Coal 

Lowe water, 
Coal 



II 



DISTRICT OF rOLUAIBIA. 



Georgetown : ( 'oal 

Washington | " 



PfilCE 


PSR 1.000 FT. 


$1 80 


2 12) 


200 


2 77 


2 50 


2 25 


250 


250 


300 


2 25 


250 


2 00 


3 75 


250 


2 70 


3 50 


300 


150 



250 
175 



GEORGIA. 



AthenH iCoal 

Aiif^iiBta I " 

ColnmhiiR 

Macon 

Savannah 



41 



«< 



(( 



INDIANA. 



Vincennes Coal 

ColiimbuR 

Crawfordsville 

Elkhart 

Evansville 

Ft. Wayne 

Franklin 

GoBhen I Petroleum 



Greensburg . 
Indianapolifi 
JeflferBonville 

Kokomo 

Lafayette . . . . 

Laporte 

Logan sport . . 



Oil . 
Coal 



4 0C 


1 


300 


3 00 


3 00 


3 15 


• 

2 


50 


3 


00 


3 


50 


3 


50 


2 


00 


2 


50 


3 


00 


3 


00 


3 


50 


2 


oo 


2 


35 


2 


50 


2 


75 


3 


00 


3 


70 
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INDI Ai^A— Con tin ued. 



Madison . . 

Mnncie 

New Albany . 

Peru 

Kichmond . . 
Bashville. . . 
Seymour. . . . 
Shelby villa . . 
South Bend. 
Terre Haute . 
Valparaiso . . 

Warsaw 

Washington . 



COMPANIES. 



PB0GE8S OF MAMUFACTUBX. 

Coal 

<< 
< ( 
l< 
t ( 

Oil and naphtha 

Eutz's patent 

Coal and naphtha 

Coal 

oii...*.'.*.'.*.*.*.'.V^'.V.V.!l! 

Eutz'g patent 

Coal 



PBIOE 
PER 1,000 FT. 

$2 75 
2 00 



2 
2 
2 
3 
2 
3 
3 
2 
1 
2 
2 



50 
00 
00 
50 
00 
50 
00 
50 
50 
00 
50 



Burlington 

Cedar Bapids . 

Clinton 

Davenport 

Fairfield 

Independence . . 
Dubuque , 

Marshal town . . . 

Mount Pleasant. 

Muscatine 

Oskaloosa 

Ottnmwa 

Sioux City 

Waterloo 



IOWA. 
Coal 



(< 



(( 



J. D 

Coal. 



( ( 



t ( 



Patton's patent 



Coal and oil 

Coal 

J. D. Patton's patent. 



00 
20 
50 
00 
00 

2 50 

3 50 
50 
50 
00 

3 00 
3 50 
3 50 
2'50 



3 
3 
3 
3 
3 



3 
3 
4 



A u rora . . . 
^elleville . 

^arliiiviile 
^^xitralia.. 



< c 

• « 



igo 



"People's". 
TV *'Hycle Park 

^**^ville 

i^^^atnr 

^:t^on 

r'.^'^t St Louis 

^*^-^n 

^.'^^^nston 

\^^eport 

^**^\ena 



\^^\e8bnrg 
•\»^okRonville 

'»oliet 

Kankakee . . 



ILLINOIS. 
... Coal . 



(• 



t( 



(( 



Coal and oil 
Coal 



(( 



J. D. Patton's patent, 
Coal 



(( 



3 00 
2 50 
2 25 
00 
25 
25 
50 
00 
60 
50 



3 
3 
2 
2 
3 
2 
3 



8 00 



3 
3 
3 
4 
4 
2 



2 
3 



50 
00 
00 
00 
00 
60 



3 50 



50 
00 



o(\ 
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HJilNOIB— Gontinned. 



L-i Salle 

Maoomb . . . 
Mattoon . . . 
Mendota . . 
Moliue . . . , 
Moo mouth. 
Morris .... 
Ottawa . . . . 

Pekin 

Peoria ... . 
Princeton . 
Pullman . 
Rockford . 
Springfield 
Sterling . . . 
Streator ... 



GOMPANIBS. 



PBOCE88 OF ULSVTA.CrrUB%. 



Coal 

J. D. Patton's patent 
Coal 



I 



t< 



t« 



Crude petroleum 
Coal 



<« 



Jjowe water. 
Coal 



Lowe. 
Coal . 



pBid 

PXB 1.000 IT. 

$3 00 
260 
300 
250 
350 
300 

10 00 
300 
300 
225 
250 
225 
250 
250 
280 
300 



KENTUCKY. 



Bowling Green, 

Covington 

HeuderKon . . . . 
Lebanon . ... 
Lexington .... 

LoniHville 

Mt. Sterling. . . 
Owensboro .... 

PariK 

Shelby ville ... 



Emporia 

Ft. Scott ... 
Lawrence . . . 
Leavenworth 
Topeka 



Coal 



Oil . 
Coal 



Coal 



KANSAS. 



Coal 
1 1 



300 


250 


235 


200 


300 


200 


350 


400 


350 


300 



250 
350 
300 
300 
300 



New Orleans 

New Orleans JettVrHon ( ity 
Shieveport 



LOUISIANA. 
.... Coal... 



2 0< 

4 



Augii8ta . . 

Bath 

I^el fast .... 
Brunswick 

Calais 

Ellsworth . 



MAINE. 

. .. OomI. 



C i 

( i 



3 
3 
3 
3 
3 



el 

eo 
oo 



<i50 
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MAINE— Continued. 



COMPANIES. 



Gardiner 
Hallowell 
Portland . 
Rockland 
Saco 



PROCESS OF MANUFACTUBE. 



Coal. 



I< 



PRICE 
PER 1,000 FT. 

$3 50 
4 00 

2 50 

3 00 
3 00 



MARYLAND. 



Annapolis Coal . 

Baltimore— Consolidated Lo^e and coal gas. 

Baltimore Coal 

Cambridge Oil 

Cnmberland Coal 

Easton 

Frederick 



i« 



2 25 
1 90 

1 00 
10 00 

2 50 
2 50 
2 00 



MASSACHUSETTS. 



Adams 

Amherst 

Arlington 

Athol 

Attleboro 

Beverly 

Boston 

Boston — Charles to wn 

Boston — Roxbury . . . 

Brocton ' 

Brookline . . 

Cambridge 

Chelsea 

Clinton 

Dedham 

Dorchester 

East Boston 

Fitchburg 

Great Barrington 

Greenfield 

Gloucester 

Haverhill 

Holyoke 

Jamaica Plains 

liawrence 

liexington 

liowell 

Lynn 

Maiden 

Harblehead 

J^axlboro 

^a.»xtucket 

J«^ Bedford 

^^^buryport 

^«^^ton 



Coal 

Naphtha 
Coal 



< < 



ti 



<« 



(< 



tt 



<< 



< • 



i( 



«{ 



<i 



(t 



< I 



Petroleum 
Coal 



Hanlon's patent. 
Coal 



<< 



(( 
It 
it 



2 70 


7 50 


3 25 


2 50 


3 00 


3 50 


2 00 


2 50 


2 50 


2 75 


2 50 


2 50 


3 00 


2 75 


3 25 


3 00 


2 50 


2 50 


3 50 


^ 3 50 


2 60 


2 20 


2 25 


2 25 


1 05 


6 00 


1 65 


2 50 


3 00 


3 75 


3 00 


3 00 


2 50 


2 70 


3 00 
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NEW JERSEY - Continued. 



COMPANIBH. 



Bloonifield 

MorriKtowu 

Mount Holly 

New BrnuKwick 

Newton 

PaHHaic 

PikterHon 

PiiterKoii - Pooplf's Co 

Perth A 111 boy 

PhillipHlmrg 

Habway 

Salem 

Vineland 



PROCE»S OF MANUFACTimB. 



Coal 



It 



Lowe and coal 

CoeA 

Coal and oil . . . 

Coal 

Campbell and 
Coal 



Hanlon 



it 



<< 



it 



PRICK 

pxB 1,000 n. 

$3 25 
300 
2 75 
250 
320 
300 
2U) 
1 5Ota210 
250 
225 
300 
2 50 
300 



NEW YORK. 



Albany 

Albion 

AuiHterdam 

Auburn 

BallBton Spa 

Batavia 

Bath 

RinKliam)>ton 

Brockport 

iirooklyn 

Brooklyn Metro)>olitan . 

Brooklyn NaHKau 

Brooklyn IVoplo's 

Brooklyn WilliiiinHburg 

Butliilo 

Buttiilo Citi/onH 

('anandtiigiia 

Clyde 

Colb»g« Point 

(yorning 



(>ortlaiid .... 

Danville 

Delhi 

Dunkirk .... 

Fi»bkill 

FlatbuHh .... 
Fort Plain . . 

Predonia 

Fulton . . . 
Genenee . . . 

Geneva 

Glen'H FalU. 
Green buHh . 
HempHtead 
Horuelluville 

Ithaca 

Jamaica 

JameitowD . . 



Coal 



«• 



Coal and oil 
Coal 
Petroleum . 

Coal 

Crude oil . . 
Coal 



Lowe 
Coal., 



<< 



<{ 



Naphtha . 
Water gas 
Coal 



( « 



Lowe 

Natural gas . 
Coal 

Wood and oil 

Coal 

(( 

it 
< t 
tt 
(t 
(( 



• • • • • 



250 
Z^ 

226^ 

iwm 

30(^ 

600^ 

2 5(-» 

30C^ 

20O 

250 

20O 

20O 



2 
2 
2 
3 
3 
2 
3 
2 
4 
2 
2 
3 
3 
4 
2 
3 
2 
3 
3 
3 
3 
3 
2 
3 
2 



0» 
2& 
2& 



OO 
OO 
64 

5< 
0« 
5< 

^o 
so 

SCI 

so 
^o 

^o 
oo 
oo 
oo 
oo 
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MISSOURI. 



COVPANIES. 



(3arthage 

Colnmbia 

Hannibal 

Jefferson City 

Joplin 

KanRftH City 

8t. Joseph 

St. Louis , 

St. Louis —Power and Heat Company 

St. Louis Laclede Company 

Sedalia 



PROCESS OF MANUFACTUBE. 



Coal 



(( 
it 
«< 
(( 
l( 



(i 



It 



PRICE 


PER 1,000 J?T. 


$3 25 


3 00 


3 00 


3 00 


3 25 


2 50 


2 50 


2 50 


2 50 


2 50 


3 50 



Lincoln 



NEBRASKA. 
I Coal.. 



3 60 



Carson City . 

Reno , 

Virginia City , 



NEVADA. 



Shale and pitch pine 

Coal 

Shale and pitch pine 



6 00 
6 00 
t> 50 



NEW HAMPSHIRE. 



Claremont . . , 

Concord 

Dover 

Exeter 

Keene 

Laconia 

Manchester . 

Nashua 

Portsmouth . 
Somersworth 



Oil 

Coal 

Hanlan's patent 

Coal 

Lowe 

Crude oil 

Coal 



ft 



ft 



(f 



3 
2 
2 
3 
3 
5 
2 
2 
2 
3 



00 
25 
70 
50 
50 
00 
00 
30 
76 
30 



NEW JERSEY. 



Arlington 

Atlantic City. 
Bergen Point . 
Bordentown . . 
Brid^eton . . . . 
Burlington. . , 
Camden . . . . , 

Elizabeth 

Englewood. . , 
Freehold . . . , 
OlonceKter . . 

Hoboken 

Jersey City . . 
Lambertyille 
MillTille 



Smith & Goldthrop 

Petroleum and water gas 
Coal 



it 
tf 
ff 
(t 
ft 
ft 
tt 
f( 
tt 
<( 
tf 
If 



4 
3 
3 
2 
2 
2 
2 
2 
4 
3 
2 
2 
2 
3 
1 



00 
00 
00 
80 
50 
00 
00 
50 
00 
50 
65 
25 
50 
00 
65 
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NORTH CJLROLINA. 



C01CPAVIE8. 



»« 



Charlotte 

Fayetteville 

New Berne 

SaliKhnry . | HoRin nnd wood 

Wilmington 



PKOCE88 OF MANUFACTUBE. 



RoBin 



Lowe 



i( 



Afihland 

AtheoH 

BarneHviUe 

Bellaire 

Bellefoutaine 

(>aut()u 

Chillicothe 

(Uumnnati 

(/irul<fvill(« 

01««vMHn(T 

OoliimbuM 

Diivtoii 

Dttnanoo 

bidawura 

Klyrla 

Oaliou 

(lullipollH 

Hiiiiiiltoii 

llilUlinfo 

iroiitoii , , 

K(«iit(tn 

LalKHiHtor 

I^liiia 

Loiiiloii 

MiniHlhtld 

MHt'i(«t(ii 

Mi. Vi'iiioii 

Ni'Wni'K ... 
N<iw nitladolphlii 

OlHM'litl 

riiiiii'Mviiii* .... 

lM(|Uii 

liHVfMiriii 

Itiplrv 

HniidiiHkv 

Hl.liii'V ' 

Hpriiu',n«>ld 
HioiiliiMivllln .... 
Tim II 

T()l<Mt<l 

Tn»v . 

Villi Will 

Wnru'ii 

WiihIiIiii»1mii 

Wi'MhvIIIi. 

Wiliiiiii^liiH. . . 



OHIO. 

. . Coal 



<• 

CI 

«( 



(I 



J. D. Patton's patent 

Coal 

Lowe 

Coal 



c . 



<( 
(< 
it 






( > 



c t 



• < 



PBICI 
PKB 1,000 PT. 

$5 00 
500 
300 
500 
250 



225 


250 


235 


200 


150 


225 


240 


160 


260 


165 


180 


225 


10 00 


200 


220 


200 


• 300 


250 


300 


2 70 


2 GO 


250 


300 


300 


20O 


350 


225 


2&0 


30O 


250 


2 30 


2&0 


2 30 


2^0 


200 


2 BO 


2 OO 


1 ^ 


2 50 


2 20 


2 65 


1 Sif 


2 00 


2 75 


2 50 


300 



i 
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OHIO— Gontinued. 



COMPANIES. 



stown 
ille .. 



lPBOCESS of MAMUFACrrUBE. 



Coal 

«( 



pnioE 

PEB 1,000 FT. 

$1 60 
2 00 



id 



OREGON. 
... I Coal. 



3 60 



3ny. 
a. . . 



PENNSYLVANIA. 
Coal 



d 

Falls 

nte 

hem 

hem — Gas and Water Cnm^.Mny 



«t 



tt 



Patton's patent. 
Coal 



aqua 

idale 

e jLowe 

ville Coal 

bia Lowe 

Coal 



Lowe 

Coal 

Hanlon's patent. 

Coal 

Lowe 

Coal 



im 

)rt 

burg 

iburg 

burg 

burg —People's 

3ale 

igdon 

a , 

own 

jter 

laven 

ille 



Lowe 

(( 

Coal. 



astle 

Q 

town 

y 

• City 

elphia 

elphia— Northern Liberties 

elphia — West MHnnyuiik . . . 

"g 

irg— Consolidated ....... . 



Lowe 
Coal . 



(< 



K 



•>mith & Goldthrop 

Coal and oil , 

Coal 

Smith & Goldthrop 
Coal 

Ban Ion's patent. . . . 

Coal 

Vlaokenzie , 



1 25 


2 50 


2 00 


10 00 


2 00 


3 00 


2 37} 


2 70 


2 50 


2 00 


2 60 


3 50 


2 60 


3 00 


3 00 


3 00 


3 00 


2 00 


2 50 


2 50 


3 00 


3 50 


2 47 


2 00 


2 00 


3 00 


3 00 


2 00 


2 00 


2 00 


2 00 


2 00 


2 80 


3 00 


2 00 


3 50 


2 00 


2 50 


6 50 


2 00 


2 00 


1 50 


1 00 



•i 00 



40 
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PENNSYLVAKIA-Continned. 



COirP4IilZKit. 



PittMburK- EiMt End 

PittuburK HouthKide... 
PlttMhtirg -Went PittMburg 

PitUtnn 

Plymouth 

PottMtOWD 

PotUviU© 

lUndliiK 

RoyttrHford 

HcrfiiitoD 

BorttDtou— Hydci Park 

B«wlokly 

Bhunm 



PROCESS OF MANC7FACTUBE. 



Coal 



*< 



»t 



Lowe. 

Patton's patent . . . 

Coal 

Lowe 

Coal and nupbtha 
Hanlon's patent . . 
Lowe 



Coal 



<* 



• • 



( • 



Hbarpaburg 

HhipptqiMburg Lowe 

Hunbury Kutz's patent 

Tauiatiua Coal , 

TltunviUtt 

Towaiida 

iUuoiitowii 

Wnrrt*ii 

W)4MhillgtoU 

\\PH\ (lH»Htt»r 

NWnl N«»wtott Smith & GoldthTop 

WUKinlmiit* Lowe 

WUIUiiUNporl j ** 

VhiK Coal 



<^otU and Lowe 



PBICS 


1.000 FT. 


$2 00 


1 m 


180 


300 


188 


2 70 


225 


2 37i 


320 


200 


225 


200 


125 


200 


250 


200 


400 


260 


300 


200 


300 


200 


280 


200 


250 


250 


200 






RHODE ISLAND. 



iC"Oal , 

Crude petroleum 
Coal 



Haulons patent 
' «>hI 



2 50 
H 1)0 
1 JM) 
•i 10 
4 00 
1 iO 









SOUIH CAROLINA. 

Coal . . 



Kt.s u 
lENNLSSEE. 

.... 4.'..';il . 

... Oil. 

Coiil. . 



2 85 


<4 oil 


4 (H) 


ioO 


'170 


3 (H) 


iUO 


4 00 


3 06 


^00 


i lU 
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TEXAS. 



COMPANIES. 



las 

lison 

t Worth . 
iston . . . 

is 

Antonio 
rman . . . 
CO 



PROCESS OF MANUFACTUBE. 



Coal 



*( 

(« 
<( 
(< 
«( 
t« 



H. H. Edgerton's patent . . 



ttleboro 
lington 
atpelier. 
;land . . . 
idsor . 
odstock 



VERMONT. 
Lowe . 



Hanlon's patent, 

Lowe . ... 

Hanlon's patent, 
Olefiant 



xandria 

irlottsville 

iville 

dericksburg 

ichburg 

•folk 

ersburg . . . . 

tsmonth 

hmond 

anton 

ichester 



^VIRGINIA. 
Coal.. 



«< 



<( 



«( 



Coal and oil 
Coal 



<< 



«( 



t( 



lla Walla 



WASHINGTON TERRITORY. 
I Wood and oil. 



PBICK 


PEB 1,000 FT. 


$3 fO 


3 50 


400 


400 


3 50 


5 00 


3 50 


3 50 


3 15 


3 00 


2 00 


3 00 


5 00 



10 00 



1 

3 
3 
3 
2 
1 
3 



80 
00 
36 
00 
75 
90 
00 



2 70 
2 00 

2 50 

3 00 



6 00 



rtinsburg 
eeling . . . 



)leton 

oit 

id du Lac, 
en Bay... 
esviUe — 

losha 

rosse 

lison .... 
wank^e . . 

nah 

kosh . . . . . 

ine 

boygan . . . 
iertown... 



WEST VIRGINIA. 
Coal 



«( 



WISCONSIN. 

Lowe and coal 
Coal 



it 



(< 



<( 



i< 



<( 



<« 



f f 



J. D. Patten's patent, 
Coal 



f( 



(( 



(C 



3 
1 



3 
3 
3 
3 
2 
3 



00 
50 



00 
30 
30 
00 
50 
00 
3 00 
3 50 
2 25 
8 00 



3 
2 



00 
50 



3 00 
300 
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PENNSYLVAKIA-Continaed. 



COMPANIES. 



PROCESS OF MANCTFJLCTUBE. 



Coal 



*i 



Lowe . 

Patton's patent. .. 

Coal 

Lowe 

Coal and naphtha 
Hanlon's patent.. 
Lowe 



11 



Coal 



( t 



Pittsbarg^EiiKt End 

Pittsburg— Sonth Side 

Pittsburg— West Pittsburg 

Pittston 

Plymouth 

Pottstown 

Pottsville 

Beading 

Boyersford 

ScrantoQ 

ScrantOQ — Hyde Park 

Sewiokly 

Sharon 

Sharpsburg 

Sbippensburg Lowe 

Hunbury Kutz's patent 

Tamaqua Coal 

Titusville 

Towanda 

Uniontown 

Warren 

Washington 

West Chester 

West Newton 

Wilkesbarre 

Williamsport 

York 



«» 



• « 



C I 



'""ool and Lowe. . . . 
Smith AGoldtliTop 
Lowe 



• • t • 



PBICS 
FEB 1,000 Ft. 

$2 00 



Coal 



1 

1 

3 

1 

2 

2 

2 

3 

2 

2 

2 

1 

2 

2 

2 

4 

2 

3 

2 

3 

2 

2 

2 

2 

2 



(iO 

80 

00 

88 

70 

25 

371 

20 

00 

25 

00 

25 

00 

50 

00 

00 

60 

00 

00 

00 

00 

80 

00 

50 

50 



200 



Bristol 

East Greenwich 

Pawtucket 

Providence 

Warren 

Woonsocket 



Charlestown . 
Columbia . . . 
Spartanburg 



Brownsville . . 
Chattanooga . 
Clarksville . . . 
Gallatin . . 

Jackson 

Memphis . . . 
Murfreesboro 
Nashville 



BHODE ISLAND. 

Coal 

Crude petroleum 



Coal 



Haiiloii's patent 
'. oal , 



SOUTH CAROLINA. 

Coal 



Res u 



TENNESSEE. 
Coal . . . 






Oil . 
Coal 



C t 

i i 



2 50 


6 00 


1 80 


2 10 


4 00 


2 20 


2 85 


4 5U 


4 00 


2 50 


2 70 


3 00 


2 00 


4 UO 


3 00 


^ 4 00 


2 10 
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TEXAS. 



COMPANIES. 



Dallas 

DenisoD 

Fort Worth . 
Houston . . . 

Paris 

San Antonio 
Sherman . . . . 
Waco 



Brattleboro . 
Burlington . 
MoDtpelier. . 

Butland 

Windsor . . . . 
Woodstock . . 



Alexandria 

Charlottsville 

Danville 

Fredericksburg 

Lynchburg 

Norfolk 

Petersburg . . . . 

Portsmouth 

Bichmond 

Staunton 

Winchester 



PROCESS OF MANUFACTUBE. 



Coal 



(I 
<( 
<< 



H. H. Edgerton's patent , 



VERMONT. 
Lowe . 



Hanlon's patent. 

Lowe 

Hanlon's patent. 
Olefiant 



^VIRGINIA. 

Coal.. 



«{ 



«i 



(< 



Coal and oil 
Coal 



<< 



<( 



«( 



PBICK 


PEB 1,000 FT. 


$3 CO 


3 50 


4 00 


400 


3 50 


5 00 


3 50 


3 50 


3 15 


3 00 


2 00 


3 00 


5 00 


10 00 


1 80 


3 00 


3 36 


8 00 


2 75 


1 90 


3 00 


2 70 


2 00 


2 50 



3 00 



Walla Walla 



WASHINGTON TERRITORY. 
I Wood and oil , 



6 00 



Martinsburg 
Wheeling . . . 



WEST VIRGINIA. 
Coal 



3 
1 



00 
50 



Appleton 

Beloit 

Fond du Lac. 

Green Bay 

Janesville 

Kenosha 

Lacrosse 

Madison 

Milwaukee . . . . 

Neenah 

Oshkosh 

Bacine 

Sheboygan 

Wa^rtown .... 



WISCONSIN. 

Lowe and coal 
Coal 



ti 
tt 
<« 
<( 
<« 
< I 



J. D. Patton'a patent 
Coal 



If 



. • • 



• ••* 



8 00 
3 30 
330 
3 00 

2 60 
800 
800 
860 
225 
800 
800 

3 ^ 



a 
a 



00 



PROCESSES IN DIFFERENT CITIES. 



BT»T«. 


CXT. 


™oc«. 


i 

_5. 


i 


JJewYork. . .. 




Oil 

ShdIoh'b patent 

Hapbtha, PattOD'B pat.. 

Lowe and oool gu 


t 50 




tt«.tM«ny«iik 


150 






188 


Marjland 

Induaa 


bS™. ::;.,,. ::;:;: 


190 
300 








aoo 


Smtndiy 


LebMlon 


Sri*".'"""::;:;:::: 

BenEinBnnd ooal 

Slade 


9W 
300 




sw 






aw 




Hiirrisbnrg 

lADOnaUr 

Norri»town 

PittBbarg 


300 


PennsylvBDia . . . 
PeBUBjlvBDia - . 
pBnnsyhnnin . , 
PennsylTanin . .. 
pBnnBjlysniii . . . 
PeDnajLvunia . , . 
PennsjlTanU . . . 


Lowe... 


300 
3 10 

300 




300 














Oil 




Gallatin 

MonlpeUer 

Pfttewon 

Elyria 


SOO 


Vermont 

New Jer-ej 


BantoD'B patent 

RampbellSHMlon... 


300 

3 10 
















KewYork 

KewTork 

New York 

New York 

PenDB^l viinia ,, 


NewYort 

New York -Knickerbocker 
New York -Municipal 

New York— Mutual 

SfTantfm 


Tesflia fln Motdy 

Teaaiadu Motay 

Tesaie du Motfty 

Keonedy'apatBnt, .. . 

Lowe 

Lowe 

CoalBodoapbtliB 


336 
336 
3»> 
336 

326 


s=;=- 










360 




Patton'B patent. 

Patton'B patanl 


360 




Waterloo 


360 




360 






Patton'H patent 


360 


New Jeraey, , . 


360 






960 








S60 






Natural gas. 

OU 


360 










PoitJetYie ., 




960 




Lowe 

Bofliu Mid wood 


360 


Norti C^itulina 


Wilmington. 


360 



W7 



„™ 


,,„. 


PBOCEBB. 


T 

S 


1 


sylvBDk . . . 
BylvBuie . . . 
sylvflniB . 
sjlvaniB . . . 
BylvBBi.. . 

BylTanift . . 
Hswpshire. 


3riHtoI 


aanloQ'a patent 




sa 60 


CarliBB 

Colnmbia. 

ShippBOBbnrg 






Lowe 

Lowe 


a 50 
a 50 


WilliamBport 

Dover 






Haulon's patent 


a 70 


BjlTunia . . 




Coal and Lows 

Petroleuni 






3 00 










Naphtha 


3 00 


Jersey 








AUimtic City 


Patrolenm and water gas 




300 
















Xork 


Nyaok 


Hanlon'B pntent 


3 00 






TesBie dn Motay 


3 (H) 












Lowe 


3 00 


iBylvania . . 

LSylTBuiB . - . 




3 00 






3 00 








3 00 






3 00 






3 00 










3 00 








3 IS 


bsylyaoia . , 




Haolon'a patent 

Coal and Lowe water. . . 
Lowe water and coal . , 




3 20 










3 60 






3 50 






Oil 

Oil and naphtha 

Coal and naphtha 


3 50 






3 60 






3 50 






3 SO 


ireippi 

HampBhire 
wyWania . 
m 


UoUyHptingB 


J. D. KutE'B patent.... 

Lowe 

Bwithiaoldthrop... 
H. H. Ednarton' a patent 


3 50 






Waco 

Hot SpriDHB 


3 50 








T':r- 




Smith £ Goldthrop,... 
Petroleum 


























HanloD'B patent 

Hanlon'i patent 














iOO 








4 00 












Talkdeea 


Wood and ooal 


GOO 
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STATE. 



New HauipHhire. 

New York 

North (3ttrolinti. . 
North CarolioH. . 
North l^nrohna. . 

Veruiont 

Ofiiiforuiu 

NevadH 

Mn8MachuHeiiH. . . 
Waahiugton Ter. 
Nevada . 

PeDUHylv<»nia . . . 
MaBBcichuHettH. . . 

lUiDoiH 

WiaccDsiu 

('nliforniii 

lUiDoiH 

Maryland 

Ohio 

PeDUHylvanitt . . . 
V«rmont 



CITY. 



Laconia 

Bath 

Charlotte . . . 
Fayetteville. 
Saliabury . . . . 
Windsor . . . . 
Oroville . . . . 
CarBoii City . 
Lexington . . , 
Walla WuUa. 
VirciniaCity 
Parker City . 
Auiherat. ... 

Dixon 

Neenah 

Placerville. . . 

Morrifci 

Cambridge . . 

Defiance 

AHbland .... 
Woodstock . . 



PBOdESS. 



Crude oil 

Crude oil 

RoHin 

Roain 

Rosin and wood 

Hanlon's patent 

Oil, coal and pine wood . 
Shale and pitch pine. . . 

Uanlon's patent 

Wood and oil 

Shale and pitch pine . . . 

Smith & Goldthorp 

Naphtha 

J. D. Patton's patent. . . 
J. D Patton's patent. . . 

Pine wood 

Crude petrolenm 

Oil 

J. D. Patton's patent . . . 

Patton's patent 

Olefiant 



H 
as 

P 



1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 



M 



$5 00 

50U 

500 

500 

500 

500 

550 

600 

600 

600 

650 

650 

750 

800 

800 

10 00 

10 00 

10 00 

10 00 

10 00 

10 00 



Average cost per 1,000 cabic feet. 



120 
..$3 7Si. 



RECAPITULATION. 



COAL PROCESS. 


PATENT PROCESS. 


HUMBEB 07 COMPAimSS. 


P«ICE OP GAb 

FEB 1,000 
ODBIO FEET. 


MUSfBEB OF COMPANIES. 


PBICE OF OA8 

FEB 1,000 
CUBIC FEET. 


2 


$1 00 

1 25 
1 50 
1 CO 
1 65 
1 75 
1 80 

1 90 

2 00 
2 05 
2 10 
2 12 
2 20 
2 25 
2 35 
2 40 
2 47 
2 50 
2 60 
2 65 
2 70 
2 75 
2 77 
2 80 

2 85 . 

3 00 
3 15 
3 20 
3 25 
3 30 
3 36 
3 60 
3 60 
3 61 
3 75 

3 80 

4 00 
4 25 
4 50 

4 70 

5 00 


1 


$1 25 


* 3 
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1 50 


3 


1 : 


1 80 


3 


1 


1 88 


3 

3 


1 

16 

1 


1 90 

2 00 


5 


2 10 


1 


1 


2 20 


63 


8 


2 25 


1 


2 


2 37i 
2 50 


2 


20 


1 


1 

2 

18 


2 70 


3 

28 


2 80 

3 00 


1 


1 


3 15 


1 


1 


3 20 


1 
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11 
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3 50 

4 00 
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4 50 


1 


7 

1 


5 00 


12 


5 60 


9 

2 


3 
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$97 10 




Average cost 
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APPENDIX E. PAPER 16. 

HOUSE, No. 36. 
Common WE A LTH of Massachusetts. 

OmcB OF Gab Inspection, 32 HAWiiET Stbiit, ) 
Boston, January, 1882. [ 

To the Honorable the Stnah and House of HepresenkUives of tlit CommonwealOi ef 
Massachusftis, 

The nndersigned reB}>ectfulIy BiibmitB the following 

REPORT : 

The work of iiiBpectiiig gas-meters has gone on in about tlie 
usual manner during the past year. The present system of 
inspection hy a state otKrial was introduced by Professor William 
B. Rogers in the year 1861, when the first law on the subject in 
Massachusetts was passed. Before that time the meters had 
been proved by various standards, among which were meter- 
provtirs imported, ready graduated, from England ; a vessel 
holding a certain quantity of water, graduated by Professor 
Horsford of Harvard University ; and a cubic-foot measure 
imported from England by the Boston Gas Street Company. 
This last instrument is sutiiciently accurate, but is rather incon- 
venient to use. 

The legal standard of capacity for the sale of gas in Massa- 
chusetts is the cubic foot, which is defined as a measure capable 
of holding a certain definite quantity of water — about 62J pounds 
— at a given temperature and atmospheric pressure. A stand- 
ard cubic foot measure was constructed by E. S. Ritchie 
under the direction of Professor Rogers, the State standard 
weights being used for weighing the water ; and this measure 
has been used as the standard measure since that time. 

The apparatus is an admirable piece of workmanship, and is 
very easily manipulated : but accurate results are to be obtained 
only by using great care, and under certain atmospheiic condi- 
tions. The cubic-foot apparatus is not used directly to test 
meters, but in graduating rneter-provers. All the larger gas- 
light companies have a meter-prover, and some of them have 
several. The meter-provers are from three to twenty feet in 
capacity, the usual size being five feet. The greater part of ihem 
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were graduated when the State ingpection was first established 
and the others at various times since then, about twenty having 
been graduated by the present inspector. 

The meters are divided into two classes,— first, new or repaired 
meters, which are supposed to be correct; second, meters which 
have been some time in use, and are suspected by the gas-con- 
Bumer to be incorrect. The first class of meters are inspected 
either at the State inspector's office, at the manufactory, or at 
the gas companies' repair-shops. 

During the past year about one thousand (1,000) meters have 
been mspected at the office ; and of the remainder, about one- 
half have been inspected at the factory, the other half at the 
repair-shops. The suspected meters have been inspected at the 
office. All meters are required to have an inspection-badge and 
date affixed to them before being used. All meters in use are 
inspected whenever the c »nsumer requires. 

During the year 1881, seven thousand atid ninety-five (7,095) 
meters have been inspected. Of this number, six thousand nine 
hundred and fifty (6,950) were either new, or had just been 
repaired. This class of meters are usually found correct ; but if 
any faulty ones are found, they are returned for repairs, and then 
tested again. The number of suspected meters, or at least of 
those brouglit to the office for inspection, was one hundred and 
forty-five. Of this number, forty-one were fast, or registered 
against the consumer, the average error being five and sixty-eight 
oue-hundredths percent; seventy-two were within the limits 
allowed by law, namely, two per cent either way, the average 
error being eight hundredths per cent slow; and twenty- eight 
were slow, or registered against the company, the average error 
being six and forty-four hundredths per cent. The average error 
of all the '' suspected " meters, leaving out of account four that 
would not register, was thirty-three hundredths* per cent fast. 

All the consumers' meters inspected were " dry" meters, as 
practically no consumers' '' wet" meters are in use in Massachu- 
setts. The results of the inspection in preceding years are given 
in the following table : 
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YEAR. 


Fast Mstebs. 


CoBBECT 

Mete 1 6. 


Slow Metebb. . Total. 




Per cent. 




• 
Per cent. 


1. 


Per cent, 
fast. 


1872 


87 

100 

101 

123 

148 

93 

111 

83 

48 

41 


4.30 
5.43 
4.76 
5.99 
5.19 
4.79 
5.34 
5.00 
4.54 
5.68 


81 

95 

131 

142 

179 

125 

180 

91 

52 

72 


32 
40 
51 
39 
53 
34 
44 
18 
22 
28 


9.55 
6.61 
6.22 
8.17 
9.17 

11.00 
9.51 

16.20 
6 59 
6.44 


202 
238 
285 
314 
381 
257 
343 
193 
122 
141 


32 


1873 


1.18 


1874 


0.57 


1875 

1876 


1.33 
0.74 


1877 

1878 


0.28 
0.63 


1879 


0.64 


1880 - 


0.52 


1881 


0.33 







Of course these meters cannot be taken as an exact average of 
those in use, as the consumer in almost all cases has suspected 
them of being fast. The table seems to show that the gas com- 
panies give the consumer as a whole all the gas that is charged to 
them ; but that is a poor consolation to the man whose meter is 
ten per cent fast. It may be well to state that only three meters 
out of the one hundred and forty-five were more than ten per 
cent fast. 

The law of 1861, wliile it provided fairly well for the inspection 
of gas-meters, was very deficient in regard to inspecting gas, the 
inspector being required to inspect the gas onh^ at the request of 
the town or city authorities. Nevertheless, Professor Rogers 
made tests of the illuminating power at most of the places in the 
State using gas. For this purpose he made use of a portable 
photometer of his own design. He also made a few estimations 
of the impurities in the Boston gas. Mr. Fred. E. Stimpson, the 
successor of Professor Rogers, continued in the general lines laid 
down by his predecessor, his special contributions to the instrn- 
ments and methods of gas inspection being an ingenious portable 
photometer and an jmproved candle-balance. The can die- balance 
is in quite general use at present ; but the photometer was 
rather complicated, and had certain other faults, which left con- 
siderable to be desired. On the accession of the present inspector 
the chemical side of the question seemed to require the most 
attention ; and the following apparatus was devised by him. A 
form of bulbs working with little pressure, and containing a 
given quantity of standard acid colored with cochineal, gives, by 
the change of color, a simple and accurate means of determining 
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the ammonia. This bulb apparatus is made by two gas apparatus 
manufacturers, and is used throughout the country; but the 
inspector derives no pecuniary profit from this or any other appa- 
ratus devised by him. After a good many experiments, an appa- 
ratus for the determination of sulphur was adopted, which 
answered the requirements, except that an aspirator was needed, 
and so could only be used in certain places. In this apparatus 
the gas was measured, then burned, and the products of combus- 
tion drawn through a horizontal condenser, tilled with glass beads, 
and containing some ammonia water. 

Occasionally it is quite important to have a eudiometric analysis 
of the gas. An apparatus for such an analysis was devised, and 
a description ot it published in " The American Journal of Arts 
and Sciences," for September, 1874. 

This apparatus has been considerably used by chemists in this 
country having occasion to make such analyses. A new style of 
sulphur-apparatus was shown to be necessary by a call for 
a sulphur test coming from u place where no aspirator was attain- 
able. The new apparatus is vertical, and works by the draught 
caused by the gas in burning. With the vertical form a mixture 
of ammonium nitrate and ammonia-water is used to absorb the 
sulphur acids. Comparative experiments showed that the ver- 
tical and horizontal forms of apparatus gave the same results. 
Where many sulphur determinations have to be made the ordin- 
ary gravimetric method is quite tedious, and many attempts have 
been made by various chemists to find- a volumetric method both 
simple and accurate. The method used in this office, and 
described in the December number of '"^ The American Journal 
of Arts and Sciences "for 1877, is perhaps as rapid as any 
accurate method, although several good ones have been described 
by English chemists. The present inspector has also contrib- 
uted a style of portable photometer to those previouslj^ in 
existence. The photometer has been used in making about one 
hundred and fifty inspections, and has proved itself a serviceable 
instrument. An instrument for determining the specific gravity 
of gas has been devised during the past year, and a description of 
it will probably soon be published. 

While little change has taken place in the character of the 
meter inspection from the time it was first established, a great 
change has been made in the inspection of gas. Formerly the 
determinations were limited to the illuminating power of the gas, 
or sometimes the amount of carbonic acid was taken. 



325 



ondon burner No, D has been used in most of the 
; but for some of the richer gases Nos. E and F have 
For testing the gas at Amesbury, Athol, Chicopee 
it Barrington, Ipswich, Lee, Leominster, Lexington, 
ugh, and South bridge, where at least part of the gas 
from petroleum, a steatite "batswing" burner was 
he gas burned at the rate of about three feet per hour. 
• places the gas was burned at the rate of five feet per 
sar as was practicable ; and in all cases the result is 
it that rate. English standard candles were used, and 

were made if the rate of burning differed from one 
d twenty grains per hour. The candle is a very un- 

standard ; but is so convenient to use, and a really 
ird is 80 hard to find, that it has held its place so far 
rivals. It is probable that another standard will soon 
for testing the London gas ; and* it is most likely that 
osed of air and vapor of a certain specified petroleum 
11 be taken as the standard, and burned under the same 
as the gas to be tested. This standard is said to be 
ly constant, while one standard candle may differ con- 
om another of a different lot or make. 

Its given are the average of the tests made during the 
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The following companies have been found to have more than 
ten (10) grains of ammonia in one hundred (100) feet of their 
gas on three consecutive inspections: Brockton, Easthampton, 
Fall River, Jamaica Plain, Lowell, Quincy, Springfield, Wake- 
field, and Waltham. In each case the town or city authorities 
were notified that they were entitled to collect a fine from the 
company. 

At Easthampton, Fall River, Lowell, Springfield, and Wal- 
tham, the ammonia has since been reduced, so that it is no longer 
present in harmful quantities. The other companies mentioned, 
I am told, are intending to add to their plant the necessary 
apparatus for taking the excess of ammonia from their gas. 

The presence of any considerable quantity of ammonia in gas 
is apt to cause a shrinkage of the diaphragms of the meters, 
which connequently do not pass as much gas as is registered. 
Ammonia is somewhat injurious in other ways ; but the resultant 
damage is usually trifling. It is easily removed from gas by 
means of water and a suitable apparatus, if the gas is first properly 
cooled. 

The apparatus in which the water is applied to the gas is called 
a washer or scrubber, according to shape and position ; but in 
both the result aimed at is to present as much wetted surface to 
the gas as possible, and to cause tlie gas and water to pass in 
opposite directions, although this last condition is sometimes 
neglected. Where iron purification is used, there is generally 
only a small quantity of ammonia left in the gas. 

Almost the whole amount of ammonia used in the arts is ob- 
tained as a secondary product from the manufacture of coal gas : 
and some of the larger companies are deriving quite an income 
from that source. 

In general, this year's report shows fully as much ammonia as 
was reported last year; but it is to be remembered that the larger 
proportion of last year's inspection was done in cold weather, 
wiien less ammonia is usually found, while this year's inspection 
was fairly distributed throughout the year ; and the next report 
will probably show a considerable reduction. 

As regards light, most of the companies furnish a fairly satis- 
factory gas, the average of only two of the companies falling be- 
\ow sixteen candles. Twenty-nine (29) of the companies, or 
about one-half of the whole number, furnish gas averaging from 
sixteen to seventeen candles. Nineteen (19) companies, or about 
one-third, furnish from seventeen (17) to eighteen (18) candle 
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gas, and three (3) companies, all in Boston, fnrnisb from eighteeo 
to twenty candle gas. These companies all use coal for producing 
che main body of their gas, although a number of them nse petro- 
leum for enriching it. 

Inspections were made at ten (10) places where the s^as was 
made from petroleum, and then mixed with air to prevent the 
tlame from smoking. The quantity of air added varies at diflFereot 
times and places ; but it usually forms less than one-half the mix- 
ture. This mixed gas is from twenty to forty candle power. As 
regards impurities, it contains a small amount of sulphur, and no 
ammonia ; but sulphuretted hydrogen is sometimes present. There 
has been no great change from the past few years as regards the 
amount of 8ul])hur |>resent in the gas. At quite a number of in- 
spections fnore than twenty grains of sulphur have been found: 
but at no place have more than twenty grains been found on three 
consecutive inspections. 

At thirteen places an average of fourteen or more grains of 
sulphur per hundred cubic feet was found. Seven companies nse 
iron purification to some extent; and these seven companies were 
all found to have fourteen or more grains of sulphur. Some of 
the companies using the iron purification have great difficulty in 
keeping their sulphur within the limits allowed by law. Iron 
purification removes sulphuretted hydrogen quite well, but seems 
to have little action on carbon bisulphide. The fact is carbon 
bisulpliido has very little affinity for hardly any thing except 
triethylphosphine, which cannot be used for purifving gas. Car- 
bon bisulphide foims rather unstable salts, called sulphocarbon- 
ates, by its union with alkaline sulphydrates; and all the 
])ractical processes for the puiification of gas from sulphur are 
based on this formation of sulphocarbonates. 

Crude gas contains, among other substances, the following, 
wliich it is desirable to remove — cyiauogen, sulphuretted hydro- 
gen, carbonic acid, ammonia, and their various compounds. 

It is scarcely piobahle that any considerable quantity of 
<;yanogen, or any its compounds, can get beyond the scrubber. 
And 80 the only substances that need to be considered are sul- 
phuretted liydrogcn, carbonic acid, carbon bisulphide, and am- 
monia, and their compounds. Carbonic acid and sulphuretted 
hydrogen are faintly acid in their properties, while ammonia is 
decidedly alkaline, and carbon bisulphide is neutral. Ammoninni 
carbonate and sulphydrate are volatile and not very stable com- 
[)OundB, and, if they are really formed in the gas, are partly 
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decomposed in the scrubbers. Ammonia is absorbed by water 
along with quite a quantity of sulphuretted hydrogen and carbonic 
acid. A part of the carbon bisulpliide combines with the am- 
monium sulphydrate to ammonium sulphocarbonate, and is ab- 
sorbed by water. 

The calcium hydrate in the purifiers acts on both the sulphu- 
retted hydrogen and the carbonic acid, forming calcium sulphy- 
drate and carbonate, the latter being the more stable compound. 

After these compounds are formed, they are still exposed to 
the action of sulphuretted hydrogen Jind carbonic acid ; and the 
calcium sulphide is partly decomposed by the carbonic acid, with 
the formation of calcium carbonate, while the liberated sulphu- 
retted hydrogen is carried along, and unites with a fresh portion 
of calcium hj^drate. This decomposition of calcium sulphydrate 
by carbonic acid is only partial in the conditions which occur in 
the purification ot gas. Tho carbon bisulphide is not acted on by 
the calcium carbonate or calcium hydrate, but only by the calcium 
sulphydrate ; calcium sulphocarbonate being formed ; hence it is 
desirable to keep the gas in contact with hs much foul lime as 
possible ; but it is necessary to keep sufficient clean lime in the 
purifiers to absorb all the sulphuretted hydrogen. 

In gas works there are usually four purifiers, three of which 
are in use while the other is being emptied and refilled, or kept 
in reserve. Some purifiers are large enough so that in summer 
a purifier has to be changed only once a month; while some are 
80 small that in winter a change is necessary every day. 

At many places the custom prevails of changing as soon as 
any sulphuretted hydrogen is detected at the outlet of the second 
purifier, thus keeping the third full of clean lime. But where 
not more than one change in four days is necessary, such a cus- 
tom is not to be recommended ; for in this case there is not as 
much calcium sulphydrate to act on the carbon bisulphide as if 
the third purifier was allowed to do some of the work. 

To keep the gas free from sulphuretted hydrogen is about as 
nrtich as can be expected where a change has to be made every 
day. 

In Bon^e cases iron and lime purification aroused together, and 
the order in which they are used is of considerable importance. 
If the iron is used first, the sulphuretted hydrogen is removed, 
and no calcium Rulphydrate is formed, and the carbon bisulphide 
remains in the gas unabsorbed. The best arrangement is to use 
the lime first, and to change the first purifier only when carbonic 

42 



330 

acid is shown at the outlet of the last lime purifier. In this wsy 
all are kept well charged with calcium sulphjdrate for the re- 
moval of carbou bisulphide ; and the sulphuretted hydrogen is 
removed by the iron oxide, for which duty it is well adapted. 
This combination ef lime and iron piiriiication is probably the 
most desirable method in use, as it is as efiicient as lime alone, 
and less expensive. 

When alternate layers of lime and iron are used, the purifica- 
tion is less efiective than when lime is used alone, and more ex- 
pensive than when iron is used alone. Unfortunately, most gas 
works are arranged with a centre seal, whicli causes each purifier 
in succession to be the first for the gas to entpr, and so does not 
admit of the best arrangement of iron and lime puridcation. 
There is another arrangement of valves that permits the purifiers 
to be used in any order; but its adoption while the works were 
in operation would be difficult. 

There is no doubt that the centre seal is more simple to \m 
when the gas is to be sent through the purifiers in the particu- 
lar order to which it is adapted, as the seal has to be turned only 
a quarter revolution for each change, 

With the valves either two or four changes for each change 
of purifiers must be made, to send the gas through the purifiers 
in the order observed when using the centre seal ; but if the two 
first purifiers are to be used for lime, and the two last for iron, 
one change of valves is needed t ) effect a change of purifiers. 
In some cases it might be desirable to add two purifiers to the 
existing four, the added two to be used for lime, and the present 
ones used for iron. Tlie object of using iron and lime purifica- 
tion conjointly is more to reduce the cost and ollensiveness than 
to increase the eflBciency of the present lime purification. 

The larger Massachusetts companies compare favorably with 
those of London in regard to candle-power, hut contain- rather 
more sulphur, and generally much more ammonia. The gas 
supplied to the city of London was inspected at least fifteen hun- 
dred (1,500) times between May and November, 1881. These 
inspections showed an average of a little more than seventeen 
candle-power, and of a little less than eleven grains of sulphur, 
per one hundred feet of gas. Only two inspections showed more 
than two and one-half grains of sulphur per hundred feet. There 
was seldom found as much as one grain of ammonia per hundred 
feet. The law there demands a minimum of sixteen candles, and 
a maximum of four grains of ammonia and seventeen grains of 
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sulphur, per hundred feet. The combined iron and lime purifica- 
tion is used in London. Formerly, when iron alone was used 
there, it was found impossible to keep the sulphur as low as 
twenty grains per hundred feet of gas. 

Of late years there, lias been a considerable revival of the plan 
of decomposing steam by red hot carbon, and either using the 
resulting gases for heating purposes, or, by mixing them with 
petroleum gas, using the mixture for lighting. A number of 
gaslight companies in and near New York City are using this 
mixture; others of them use wood gas to dihite petroleum gas. 
These mixtures contain considerable quantities of carbonic 
oxide. 

It has been claimed recently that carbonic oxide is an anaes- 
thetic rather than a poison, and that it is no more injurious than 
many other components of coal gas. 

I have made 'no experiments myself on this subject, but have 
taken pains to compile the o})inions and experiments of the most 
noted chemists, physiologists, and toxicologists, translating the 
French and German authors. 

*' A bird placed in a bell of this gas [carbonic oxide] was killed 
before it could be taken out. . . . One of us having breathed 
some, immediately experienced dizziness, and scarcely kept from 
falling." — Desokmes and Clemknt: Annalles de Chemie^ vol, 
29, p. 56. 

** No decisive experiment exists at present on the amount of 
change in air rendered asphyxial by the burning of carbon. I 
was astonished to see an atmosphere containing from three to 
four percent, of carbonic oxide become suddenly fatal for a large 
dog, while, to produce the same effect, at least from tliirty to 
forty per cent, of pure carbonic acid is necessary. I have shown 
in my memoir that the effect was independent of temperature. 

" How is the poisonous energy of an atmosphere irrespirable 
under these conditions to be explained, since the amount of car- 
bonic acid alone, or the observed deficiency of oxygen, are insuf- 
ficient to produce the results ?" 

[The following experiment was made : a large dog was placed 
inside a closed space, and was observed through a window ; a 
tube permitted the taking of samples of the air inside. Some 
pieces of lighted baker's breeze were placed on the grate, which 
•was then filled with cold breeze, and the door closed. In five or 
six minutes the flame was at the top of the breeze; the uneasi- 
ness of the animal was already visible. At the end of ten miXL- 
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ntes lie fell exhausted, and in twenty minutes was dead. At this 
time a candle burned inside as brilliantly as ever. It was only in 
ten minutes after the death of the dog that the candle went out, 
gradually declining in brilliancy. At this time a sample of air 
was collected and analyzed with the following result : 

Carburetted hydrogen 04 

Oxygen 19.19 

Nitrogen 75.62 

Carbonic acid 4.61 

Carbonic oxide .54 



100.00 

Any olefiant gas would have been absorbed by the sulphuric acid 
used.] 

" The dangerous effects of carbonic oxide and carburetted hydro- 
gen have already been made known by some observers. Samnel 
White, having taken some inhalations of carbonic oxide, lost 
consciousness, and was with difficulty brought to life ; it was 
necessary to have recourse to oxygen. M. Devergie also con- 
siders this gas harmful, contrary to the conclusions of NysteD. 
As to carburetted hydrogen, it can, according to Seguin, produce 
fainting when it composes one-tenth of the air. 

*'The proportion of these two gases shown in the analyses do 
not at first seem capable of exerting a harmful action on the 
economy ; but some experiments made on animals have demon- 
strated to me that even a very small quantity of carbonic oxide 
can cause severe and even fatal accidents. Thus live per cent, in 
air instantly killed a sparrow, while one per cent, killed at the 
end of two minutes at the furthest. On the contrary, when one 
per cent, of marsh gas is present, no hurtful effect is produced in 
a much longer time. Oleliant gas, when present to the extent of 
several per cent, in air, produced no effect. 

" Carbonic oxide, then, appears to play the principal role in 
the fatal action of burning charcoal." — Leblanc ; Comtes liendus, 
vol 1-4, p. 867. A fuller account is given in Annalles de Chemit 
et Physique for 1842, 3d series, vol 5, pp. 223-268. 

** It [carbonic oxide] acts as a strong poison, producing death 
when inhaled even in very small quantities." — Roscoe: Chemistry^ 
London, 1869, p. 91. 

'* Carbon monoxide is extremely poisonous; much more so than 
carbon dioxide." — Fownes: Chemistry, Philadelphia, 1878, p. 
164. 



*' It [carbonic oxide] is an extremely poisonous gas, being 
capable of displacing the oxygen in blood, owing to the forma- 
tion of a compound with the hsemoglobin with which the oxygen 
is ordinarily combined." — Ahmstrong : Encyclopcedia Britan- 
nica^ American reprint, 1877, vol. 5, p. 78. 

'* Carbon monoxide is an excessively poisonous gas. It acts 
rapidly on tlie blood, combining with the haemoglobin to form 
carboxy haemoglobin, a body possessed of a bright red color." — 
Thorpe : Chemistry, Glasgow, 1873, p. 237. 

'* It [carbonic exide] extinguishes combustion just as hydrogen 
does,. and destroys animal life. Unlike hydrogen and nitrogen, 
however, it is a true poison. It destroys life, not negatively, by 
mere suffocation or exclusion of oxygen, but by direct noxious 
action. Even when largely diluted with air, it is still poisonous, 
producing giddiness, insensibility, and finally death. It is the 
presence of this gas which occasions the peculiar sensation of 
oppression and headache which is experienced in rooms into 
which the products of combustion have escaped from fires of 
charcoal or anthracite. Carbonic oxide is very much more poison- 
ous than carbonic acid. Much of the ill repute which attaches 
to carbonic acid really belongs to carbonic oxide ; for, since both 
these gases are produced by burning charcoal, many persons are 
liable to confound them ; but carbonic acid is, comparatively 
speaking, almost innoxious. Carbonic acid, it is true, is some- 
what poisonous ; it does not merely suffocate, like water, or 
nitrogen, or hydrogen; but it is very much less poisonous ' than 
carbonic oxide. It has been found by experiment that an atmos- 
phere containing only a hundreth of carbonic oxide is as fatal to 
a bird as one containing a twenty-fifth part of carbonic acid." — 
Storer and Elliot: Chemistry, Boston, 1867, p. 334. 

''When respired, even though diluted with air, it [carbonic 
oxide] acts as a direct poison."— Miller, Chemistry, London, 
1856, part 2, p. 401. 

*' It is very fatal to animals, nil when inspired in a pure state 
almost immediately produces corHt" — Ure : Dictionary, London, 
1863, p, 610. 

'' It is a \Qry poisonous gas, acting chiefly on the nervous sys- 
tem, causing giddiness when inhaled, sometimes, also acute pain 
in various parts of the body, and after a while complete as- 
phyxia," — Watts? Dictionary of Chemistry^ London, 1868, vol. 
1, p. 774. 
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" According to the observations of M. Leblanc, carbonic oxide 
exercises a very delete rions action on tlie animal economy, even 
when it is breathed mixed in small proportions with atmos- 
pheric air. It is to carbonic oxide that are to be attributed the 
serious accidents that occur to men who are in a close room 
where charcoal is burned, and the air is not renewed. A few 
per cent, of this gas is sufficient to kill an animal that breathes 
the mixture in a short time." — Payen: Cheviie Indttstridle^'P&Tk, 
1867, vol. 1, p. 119. 

** It is very poisonons. According to F, Leblanc, a bird dies 
instantly in air containing fom* to five per cent, of this gas, and 
one per cent. w«8 aiithcient to cause death in two minutes.* The 
deleterious action of charcoal fumes is due principally to carbonic 
oxide. — WdRTZ ; Didiormaire de Chimie^ Paris, .1873, vol. 1, part 
2, p. 755. 

"Carbonic oxide is a very powerful poison." — Sghorlehmer : 
Kohlenstoff'l'erbendungen, Brunswick, 1871, p. 82. 

" Animals die inmiediately in carbonic oxide gas, and some 
persons who tried to breathe it suddenly fell senseless to the 
ground." — Berzelius : Lehrlntch der Chemie, Leipsic, 1856, vol. 
1, p. 643. 

*' Carbonic oxide not only does not support the process of 
respiration in animals, but it acts positively harmful as a nar- 
cotic poison. In an atmosphere which contains only a few per 
cent, of carbonic oxide an animal dies quickly. This gas is the 
principal cause of the deadly action of charcoal fumes m a close 
room." — Gorup-Besanez : Lehrbuch der Chemie, Brunswick, 1859, 
vol. 1, p. 286. 

" Small animals die immediately in carbonic oxide. When 
breathed, it immediately produces dizziness and fainting fits." 
— Gmelin-Kraut : Handbuch der anorganischen Chemiey Heidel- 
berg, 1872, vol. 1, part 2, p. 72. 

" Carbonic oxide not only cannot support respiration, but 
works as a poison on the animal organism, probably by taking 
oxygen from the blood." — Gljjjf am-Otto : Lehrbuch der Chemie^ 
Brunswick, 1863, vol. 2, part j(J^p. 1068. 

" Carbonic oxide is very poisonous : small animals die quickly 
in the gas. Atmospheric air mixed with a little carbonic oxide 
produces dizziness, headache, swooning, and even death. The 
accidents which are caused by charcoal fumes, by the use of 
brasiers for heating rooms, or by closing the damper too soon, 
are to be ascribed to the formation of carbonic oxide. . . . 
When breathed carbonic oxide is absorbed by the blood cor- 
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pu8Gles,and combines with them to carboxy hsemoglobin, which 
18 easily detected by the spectroscope. "—Fehijng : NeuesHand- 
vxyi^tei'hnch der Ghimie, Brunswick, 1881, vol 3, p. 1051. 

" The directly poisonous effect of carbonic acid, on the other 
hand, has been very much exaggerated. A very large quantity 
of pure carbonic acid (ten to fifteen or twenty per cent.) may 
be- contained in air without producing any very serious imme- 
diate effect, if the quantity of oxygen be simultaneously in- 
creased. . . . Carbonic oxide has a much more serious 
effect, as it turns out the oxygen from the blood corpuscles, and 
forms a combination of its own with the hsemoglobin. The 
compound thus formed is only very gradually decomposed by 
fresh oxygen ; so if any large proportion of the blood corpuscles 
be thus rendered useless, the animal dies before restoration can 
be effected. Badly made gas sometimes contains twenty to 
thirty per cent, of carbonic oxide ; and, under these circum- 
stances, a leakage of the pipes in a house may be extremely 
perilous to life." — Huxley : Physiology, London, 1872, p. 98. 

" As has already been stated, the loosely combined oxygen, 
which is contained in oxyhsemoglobin, and which, at least in 
•eat part, can be driven out by a stream of indifferent gas, can 
>e quickly displaced from this combination by carbonic oxide. 
By this treatment as much carbonic oxide combines with the 
haemoglobin as there is oxygen displaced. The compounds of 
carboxy hsemoglobin crystallize in the same forms as the cor- 
responding oxyhaemoglobins, but are rather less soluble in 
water, and are still more difficultly decomposed into carbonic 
oxide and haemoglobin by a vacuum or a stream of indifferent 
^as. . . . The compound carboxy haemoglobin is of special 
interest, as its behavior gives a complete explanation of the 
poisoning of man and animals by carbonic oxide ; and its opti- 
cal properties give a means of detecting this poisoning, even 
in portions of blood that have been kept a very long time, if 
they have been protected from oxygen." — HopPE-SEYiiER : JPhy- 
stologische Chemie, Berlin, 1879, p. 383. 

Poisonous Gases. 

" These can be breathed, but, when absorbed by the blood, 
exert a hurtful or deadly action on the organism." 

He gives the following classification : 

" (a) Eeducing gases, including sulphuretted, phosphuretted, 
arseniuretted, and antimoniuretted hydrogen, nitric oxide, and 
<5yanogen. 

** (6) Gases which drive out oxygen. 
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" They drive oxygen out of its combination with hsBmoglobioi^ 
and themselves form a stable bright red compound. Th^y like-f- 
wise give rise to the appearance due to lack of oxygen. 

" 1. Carbonic Oxide. 

" If the blood is not completely saturated with carbonic oxide, ^; 
a restoration is possible, as the oxygen still present in the blood 
oxydizes the carbonic oxide to carbonic acid. 

"2. NrPRic Oxide. 

" (c) Intoxicating gases, including nitrous oxide, methyl chlo- 
ride, and carbonic acid." - Hermann : PAy«fo?ogrie, Berlin, 1877, 
p. 172. 

" Carbonic oxide plays a prominent part amongst poisonong 
gases. 

" In generul this poison is mixed with other, in part, indifferent 
gases, so that, however strongly inclined, we can scarcely regard 
the cases as simple cases of poisoning by carbonic oxide. Yet 
mnltiplied experiences have taught us that the danger of these 
mixtures depends undoubtedly on the carbonic oxide present; 
and that, apart from this, the gaseous mixtures produce but very 
trifling symptoms. We may therefore practically disregard the 
adnn'xtures," — Boehm : Article Poisons. Ziemssen's Oyclopodk 
of the P?'actice of Jtedicifte, New York, 1878, vol. 17, p. 456. 

*' Carbonic oxide ... is one of the most poisonous gases 
known : its injurious action has often been exercised on man, as 
it is necessary to ascribe to it the largest part in cases ot poisoning 
by cliarcoal fumes. 

'* We are then obliged to regard carbonic oxide as a violent 
poison of immediate action but short duration " (p. 198). 

'' Carburetted hydrogen is little poisonous " (p. 202).— Claude 
Bernard : Lecons sur les Effets des Substances Toxiqiie, Paris, 
1857, p. 157. 

*' In 1814 the two assistants of Mr. Higgins, of 1 ublin, wade 
experiments with it upon themselves, and in one case — that ot 
Mr. Wilter — with almost fatal result. Having exhausted the 
lungs of air, he inhaled the pure gas three or four timers, and was 
suddenly deprived of sense and volition. He fell upon the floor, 
and continued in a state of perfect insensibility, resembling 
apoplexy, and with a pulse nearly extinct. Various restorative 
means were employed, but witliout success, until they resorted to . 
the use of oxygen, which was forced into his lungs, and then hi? 
life was restored ; but he was affected with convulsive agitation of 
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)^body for the rest of the day. He suffered, also, from violent 
eadacbe, a stupor, and a quick, irregular pulse. Even after 
lental recovery, he GufFered from giddiness, blindness, nausea, 
Iternate heats and chills, and irresistible sleep. The other gen- 
beman, after inhaling the gas two or three times, was seized %with 
giddiness, tremor, and incipient insensibility. These effects were 
cJlowed by languor, weakness, and headache, of some hours* 
lurati^fi." 
- Then he refers to the experiments of Tourdes and Leblano: — 

*^ Very recently I have myself ascertained that air containing 
emly five-tenths per cent, of the gas will kill small birds in three 
ininutes, and that a mixture containing one per cent, of the gas 
'will kill in half the time ; an atmosphere having two per cent, of 
tie gas will render a Guinea-pig insensible in two ininutes ; and 
In all these cases the effects were the same. The animals show 
110 sign of pain ; they fall insensible, and either die at once with 
a slight flutter, hardly amounting to convulsion, or they gradually 
Bleep away, as if in profound coma. 

" In the year 1846 M. Adrian Chenol (Chenot) was anxious to 
ascertain the properties of the gases yielded by his process of 
smelting zinc ores with carbon ; and, not having a suitable in- 
strument for collecting the gases, he attempted to draw 
them out of the furnace by means of a pipette. Some of the 
gas was thus inhaled, and he fell immediately as if he had 
Been stunned ; the eyes were turned back in the orbits ; the 
skin was discolored ; the veins were swollen, and presented a 
black tint under the skin ; there were violent pains in the chest ; 
ftnd the brain was powerfully oppressed. After removal to the 
open air, and the application of restoratives, sensibility gradu- 
ally returned ; but the internal pains were still severe, and there 
Was a feeling of suffocation. For several days he felt depressed 
and languid ; the digestion was bad ; sleep was obstinate and 
heavy, and it was frequently disturbed by cramps in the knees 
and toes. Even for months afterwards there was a morbidly 
Bxcited state of the nervous system." — Letheby : Lancet, March 
1, 1862, p. 219. 

" Carbonic acid causes death by asphyxia, pure and simple, 
but it is quite otherwise with carbonic oxide." [Thinks there 
a a cauterization by oxidation of carbonic oxide to carbonic 
icid.] " It is this which causes the atrocious pain which 
iccompanies poisoning by carbonic oxide, so different from that 
^used by carbonic acid. . . . Pure carbonic oxide is not only a 
•educing agent of the greatest energy, but a violent poison, a 
rightful poison even in the smallest quantity. In my own case, 
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a state of very poor health is the conseanance of several poison- 
ings by this gas ** [the details of one of uis poisonings are giyen 
by Lethebyl. — Chenot: Comptes Bendtis, vol. 38, p. 736. 

[Pokrowsky describes repeated experiments on cats and dogs 
whicli were killed by pure carbonic oxidd in from three to five 
minutes. With one-half per cent, carbonic oxide they were 
killed in from two to three hours. The carbonic oxide given off 
by the animals was absorbed by potash.] 

" During these experiments, my comrades and myself thongbt 
we would breathe air mixed with carbonic oxide. Immediately 
(one minute) a headache set in ; also a loud noise in the ears, 
dizziness, throbbing temples, indistinctness of vision, sleepiness, 
and apathy were among the sensations experienced " (p. 535). 

" It follows that the enormous poisonous activity of carbonic 
oxide is caused only by lack of oxygen in the blood '* (p. 548).— 
PoKKOWBKY : Virchow's Archive fur pathqlogische Anatomie urd 
Phyaiologie, vol. 30, p. 525. 

[The article is devoted chiefly to the theory of poisoning by 
carbonic oxide. This is the case with an article by Klebs in the 
same publication, vol. 32, p. 451]. 

[Experiments were made with a dog weighing about thirty- 
two pounds, who was made to breathe an atmosphere containing 
one per cent, of carbonic oxide. He died in twenty-two minutes; 
and while the normal blood of the animal contained, per one 
hundred cubic centimetres, twenty-two and one-tentn cubic 
centimetres (0^C.,'760 m. m.) of oxygen, only eleven and four- 
tenths cubic centimetres of oxygen were found in his blood after 
death. Air contai]iing fifty-four hundredths per cent, of carbonic 
oxide killed a dog in nfty-two minutes. The blood of the animal 
contained twenty-one and eight-tenths cubic centimetres of 
oxygen before breathing the mixture, while after death only six 
and eight-tenths cubic centimetres. A dog was exposed to 
atmospheres containing various amounts of carbonic oxide, and 
the quantity of oxygen in his blood determined before and after 
the experiment.) — Grehant: Compies Rendus, vol. 87, p. 194. 

The results are given in the following table : — 



Percentage of Car 
boDic Oxide. 



.2 
.1 
.05 
. 025 



Time of 
ExpoB'.ire. 



Oxygen in 100 c.c. of Bleed. 



30 
70 
45 
HO 



Before. 


After. 


24.2 c v.. 


14.2 CO. 


25.5 " 


]5.4 " 


21.8 " 


17.2 •' 


21.0 •♦ 


19.9 •• 
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"Carbonic oxide must be designated as a poison which is ab- 
lorbed with especial ease by th^ blood through the lungs, and 
aken to all parts of the body. The fact is that carbonic oxide 
;pmbines with the corpuscles of the blood, and sets free its own 
volume of oxygen." — Dragendorpp : Ermittelung der Giften, St. 
Petersburg, 1876, p. 78. 

" According to Laurent and Thomas, an atmosphere which 
^ntains one part of carbonic oxide to twenty volumes of air 
>cc^sions intoxication. Tardieu thinks even one per cent, 
langerous. Experiments which Tourdes made on animals 
showed that three per cent, was sufficient to kill kittens in thirty- 
)even minutes, and that two per cent, killed doves in only three 
ninutes. One per cent, acted on mice and small birds in two 
uinutes ; five per cent, almost instantaneously. "-^Htjsemann : 
Toxikologie, Berlin, 18<>2, p. 645. 

" Without discussing all the experiments in detail, it may be 
broadly stated that the addition of ten to fifteen per cent, of 
jarbonic acid to air would render it poisonous. ... Carbonic 
)xide . . . is very poisonous. . . . Carbonic oxide, when respired, 
msses freely into the lungs, as much as four per cent, being 
ound in the blood of animals exposed for from ten to twenty- 
ive seconds to an atmosphere containing ten per cent, of the 
;as. When absorbed by the blood, it combines with the hjemo- 
;lobin. M. Grehant points out that carbonic oxide is eliminated 
rom the lungs (the organs through which it enters) as carbonic 
xide, and may thus be distinguished from gases that undergo 
ombustion in the organism." 

[The experiments of Desormes and Clement, H. Davy, Nysten, 
liggins, Tourdes, Leblanc and Dumas, and Letheby are then 
eferred to.] 

" Carbonic oxide is, in short, a pure narcotic poison. The 
)lood after death was found redder than usual, the brain a little 
congested, and the auricles somewhat gorged with blood. Ef- 
Hision of blood in the brain was always found in birds that had 
been poisoned with it. 

" The large quantity of carbonic oxide (often thirty-four per 
cent.) in water gas would render its employment dangerous as 
an agent of illumination. 

" In London gas the amount of carbonic oxide varies from 
about five to seven per cent., light carburetted hydrogen from 
'orty to forty-five per cent, and olefiant gas from three to four 
>er cent. There is little doubt that carbonic oxide is the most 
•ctively poisonous of the gases present. Indeed, some have 
tated that it is the only poisonous body (M. Tourdes). But it 
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is mc^re jn'obable, as Dr. Taylor suggests, that the various hydro- 
carbons present have also a noxious influence. It is curious, 
however, that in a very diluted state carburetted hydrogen does 
not appear dangerous to health, inasmuch as the miners breathe 
it continually without any apparent illeflfects resulting" (p. 487). 
— Woodman and Tidy : Ptnensir Mtdicine and Toxicology, Phila- 
delphia, 1877, p. 482. 

" But carbonic oxide eas, and still more cyanogen gas, when 
present, occasions in reality the injurious action of such air on 
the inhabitants of the apartments in question. This action first 
shows itself by dizziness, vomiting, stupefaction, and swooning, 
and at last causes death if the exposed persons are not soon car- 
ricvl into the fresh air, and medical help summoned. Even the 
amount of one-quarter per cent, carbonic oxide gas in the air 

§ive8 the above hurtful action." — Duflos : Handbuch der Analyse 
er Chemischen Gi/te, Breslau and Leip., 1873, p. 36. 

"Besides, it is not the things removed by purification . . . 
which principally producepoisoning by illuminating gas, but it 
is carbonic oxide. Also Blusemann and Eulenberg are of the 
opinion that the carbonic oxide in illuminating gas is to be re- 
garded as materia toxica princeps." 

" Tourdes removed the empyreumatic admixtures by treating 
with sulphuric acid, and found the illuminating gas just as 
active as before." 

[He then quotes various authors, and shows that hydrogen, 
marsh gas, and the heavy hydrocarbons are without any decided 
poisonous action.] 

** As we have seen, the active component of illuminating gafi 
is carbonic oxide, and the appearances in poisoning by illumi- 
nating gas are identical with those which occur in poisoning by 
carbonic oxide " (p. 113). — Kirchhoffer : Vergiftung durdi 
LeucJitgas, Herisau, 1868, p. 108. 

Carbonic oxide is one of the most violent of poisons ; for in 
an atmosphere containing only a few per cent, of carbonic oxide, 
animals die after a short time. In men, a very small amount 
mixed with air causes relaxation, headache, a choking feeling, 
stupefaction, and death." — Bandlin : Die Gifte und ihre Gegen- 
gifte, Basel, 1869, vol. 1, p. 222. 

He does not consider carburetted hydrogen or olefiant gas as 
particularly dangerous. 

Kirkham's Gas. — The use of this gas should also be severely 
forbidden ; and to prove it your reporter need only cite the 
passage from the proces-verbat of your third sitting, in which ia 
reproduced the opinion given before the commission by IL 
Dumas : 
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" Carbonix; oxide," said M. Dumas, " is a gas known from the 
3eginning of the present century ; and for many years no one 
ihought of attributingpoisonous properties to it ; no man oi 
icience suspected it When, therefore, fifteen years ago, it was 
proposed to me to employ water gas for lighting and heating, I 
must acknowledge I did not hesitate to advise, in my course of 
lectures, the making of experiments in this direction. 

"M. Selligue appropriated this idea, and made gas by the 
decomposition of water, in the works at Batignolles, and rendered 
it illuminating by means of schist oil. Neither M. Selligue nor 
any one else then knew that this gas was poisonous ; that was 
discoTered later by M. Leblanc in my laboratory ; and we made 
some decisive experiments." 

lieblanc's experiments are then described : " M. Selligue be- 
lieved, with the most entire good faith, in the excellence and 
innocence of his process. He lighted a part of the town of 
Strasburg. One night the gas penetrated into a baker's shop, 
and several persons died. This was the first proof of the 

Eoisonous properties of this gas. Some time afterwards M. 
^upuis Deicourt was desirous of making a balloon ascent, and, 
instead of taking hydrogen gas, he was obliged, by an accident, 
to take M. Selligue s gas. The balloon was inflated. In a few 
seconds the aeronaut fell, suffocated in his car. The "balloon 
descended to the earth, and M. Dupuis Deicourt recovered his 
senses ; but persons who approached the balloon to give him 
assistance themselves fainted and fell. 

" It has since been found that carbonic oxide may be col- 
lected from blast furnaces, and constitute useful fuel ; but when 
the workmen of the forges breathe it, they are 8tfuck,'and fall. 
There are hundreds of this sort of accidents, always transitory, 
because they take place in the open air. 

" It is impossible to admit that a gas producing such effects 
should be employed in any close apartment — ^in a shop, or in a 
theatre. 

Such is the opinion of the honorable president of the com- 
-Sn; and if it is considered that the gas extracted from 

by the process of the * L' Alliance' Company crnitains as 

much as thirty per cent of carbonic oxide, we may ask, as I 
had the honor to observe in the last sitting, whether tliere is 
any cause to approve of experiments resulting in the manufact- 
ure of a gas containing such proportions of jK^isoiioiiH sub- 
stances. We cannot, gentlemen, by our silence, encourage «ki 
dangerous a manofoctore ; and it was with irreat truth that one 
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of our colleAguea said, in one of <nir former sittiugs, that 
notions of tliis nature would be usefully published, because 
they were not generally known. 

" It must be concluded from all this, that the gas of the 
company *Ij'Alliance' should not only not be applied to the 
lighting of a large city, but that even its private use should be 
severely forbidden." Pei/)UZE and DuMAS, Raport de M. Pdouze 
an (Jitmeil MunicuHil de Paris, Jounud of (hisUghi, London, 1854, 
]). 529. 

** The point of departure of my researches, has been the fol- 
lowing fa(^t : Trying to determine the acticm of diflferent pro- 
portions of carbonic oxide, I have found that a certain number 
of animals, when in a state of apparent death, easily recovered, 
and could thus serve for new experiments. The two funda- 
mental facts are tln^ harmlessness of the gas, and its ansBs- 
tlietic action analogous to chloroform and ether. An animal can 
be renderf^d senseless several times in succession, and promptly 
and completely recover after each experiment. This proof can 
be repeated during several days on the same animfid without 
compromising his life. Animals submitted to the action of 
carbonic oxide are plunged in a complete anaesthesia, which can 
go as far as apparent death." — Tourdes : Comtes Bendus^ vol. 44, 
p. 96. 

But on page 97 he says : 

** When the action of the gas is prolonged, the animal suc- 
cumbs. It is necessary to stop before ana3sthesia is complete. 
Death can be sudden, with cries and convulsions ; more often 
it is quiet. The transition from sleep to death is insensible. 

'*•••••• • • • •• 

'* In verifying the amesthetic action of carbonic oxide, it is a 
duty to make known, at the same time, the dangers which re- 
sult from the gaseous form, and the difficulty of applying this 
agent, so as to bear no responsibility for the accidents which 
may happen some day." 

Dr. Ozanam has also published a work on the anaesthetic 
action of carbonic oxide, copious extracts from which are given 
in an article by Professor Morton, in " The American Gaslight 
Journal," March 2 and 16, 1878, where may also be found a 
long list of quotations from scientific works ; which list is in 
great part different from that here given. But although the 
authors are different, all are of the opinion that carbonic 
oxide is a deadly poison when breathed in any considerable 
quantity. To be sure, most of the authors who go into details 
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state that it renders persons senseless, and so is an anaesthetic ; 
but they also state that it is doubtful whether death or recovery 
will occur. Where there is any expression of opinion, there is 
agreement that illuminating gas owes its poisonous properties 
mostly to carbonic oxide. 

It has not been thought necessary to give an account of the 
numerous cases of poisoning by illuminating gas, as no account 
has been found giving the quantity of carbonic oxide present. 
The accidents usually occur by an escape of gas into sleeping 
apartments, and are frequently caused by blowing out the gas, 
or else there is a leak in the fixtures. Sometimes a street main 
breaks, and the gas escapes into the sewers and drains, fre- 
quently rendering several houses uninhabitable for the time. 
There are many of these various accidents in the aggregate, 
but the most of them are not fatal. 

It is easily seen, that, if the escaping gas had contained a 
much greater percentage of carbonic oxide, there would have 
been a greater proportion of fatalities. 

In former reports I have published twenty-one eudiometric 
analyses, made by myself or under my direction, of coal gas 
manufactured in this State. The average amount of carbonic 
oxide was six and fifty-two hundredths per cent., only four of 
the analyses showing less than five or more than eight per 
cent. 

The mixed gases made from petroleum and water or wood 
contain various quantities of carbonic oxide ; and perhaps 
twenty-five per cent, would be a fair average, or about four 
times as much as is present in ordinary gas. 

It has also been urged that carbonic oxide is so very poison- 
ous that it makes little difference how much is present, as the 
person exposed to its action is killed, whatever the quantity. 
A little calculation shows that this is not the fact. If gas con- 
taining six and a half per cent, of carbonic oxide is allowed to 
escape at the rate of five feet per hour into a close room of 
eight hundred cubic feet capacity, at the end of twelve hours 
there would be less than one-half per cent, carbonic oxide pres- 
ent in the room. It is somewhat doubtful whether a person 
could survive many hours in such an atmosphere ; but there is 
no doubt but what he would soon die if lie breathed an atmos- 
phere containing two per cent, carbonic oxide. 

But most sleeping apartments contain more than eight hun- 
dred cubic feet ; and there is always some change of air even 
in the worst ventilated apartments, as the walls are porous, 
and the doors and windows do not fit perfectly even if fully 
dosed. 
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If the room contained twelve hundred cubic feet, and half 
the gas escaped, only sixteen hundredths per cent, cwrbonic 
oxide would be present at the end of twelve hours. This quan- 
tity, althou^li it would be harmful, would scarcely cause death; 
while, if sixty-four hundredths j^er cent, was present, there 
would be great danger. 

It may be well to state, that, for the same amount of hght, 
there is no great diflfereuce between the products of combus- 
tion of coal gas and the mixed petroleum and water gas; the 
chief products in either case, besides nitrogen, being water and 
carbonic acid. 

Respectfully, 

CHAELES W. HINMAN, 

State Oas Inspector, 

APPENDIX E. PAPER 17. 

SOME FACTS AND CONSIDERATIONS RELATIVE TO 
THE GAS QUESTION IN DETROIT. 



Bt the Detroit Gaslioht Company. 



An application liae been made in the name of the United Gas 
Improvement Company, of Philadelphia, for the introduction of 
water gas into Detroit. It is said that Mr. Jackson, ihrougli 
whom the application is made, is not himsclt* interested in the 
matter, but is simply employed to get ordinances pasFed in 
various cities for the benefit of operators who work behind him. 

It is a curious fact that, while few, if any one, wish to invest 
in gas stocks ; while newspapers declare that gas is retreating 
before electric light, the patent gasliglit man is hs irrepressible as 
ever. He is us profuse in his promises, as seductive as ever in 
his assurances of cheap gas. He knows that he is dealing with 
a matter where general knowledge is scant, and that before bis 
pronjises are found to be a fraud he can be at a safe distance 
reaping new fields. 

This time it is the " Patent Lowe Water Gas." It is to be a 
cheaper and better light than any other. As the light is not here 
and the bills not yet rendered, people are expected to take it on 
trust. Men are loth not to trust promises so enticing. If heard 



345 

for the first time, we should not wonder that they secured belief, 
but the story is an old one. Over and over again they have 
been repeated to credulous and over-reached communities. 

One thing is plain to common sense, the promoters of this gas 
scheme come here to make money in some way ; this can only 
be done in one of two ways: 1st, by making and selling gas as 
a business; or, 2d, by levying blackmail on the old companies, 
or by *' shearing the lamb ** with patent gas stocks and bonds. 

LIMITATIONS OF COMPETITION. 

The first method is out of the question, it has been tried over 
and over again, and always failed as a competing company. 
They say tliey have a cheaper process of making gas. This we 
deny. We assert that nothing ever has, or ever will in the long 
tun, equal a good gas coal for making cheap, safe and desirable 
gas. Patent gases come and go, but coal gas remains. But 
even if the claim that tliey can make a cheaper gas were true 
it would make no diflference. An existing company cannot allow 
its customers to be taken away, and of necessity puts down 
prices tili neither can make money. Competition then becomes 
destructive and can have but one issue. After an exhaustive 
struggle a truce must be reached and prices advanced to a re- 
munerative point, which now has to cover two capitals, where 
only one was required before. No law, no device can prevent 
this. It never has and it never can. The necessity of self- 
preservation is stronger than any promise. So numerous have 
been the actual proofs of this in the gas business that the argu- 
ment is ended. 

It is fallacy therefore to suppose that gas can be cheapened by 
rival companies in the same district. It is not a field in which 
principles of competition can be usefully applied. No one who 
has considered the question can doubt that here, in Detroit, gas 
could be sold for at least fifty cents per thousand feet cheaper, 
if it was all supplied through one agency. 

That eminent thinker, John Stuart Mill, has pointed this out 
very clearly : 

*' When," said he, " in any employment the regime of inde- 
pendent small prodncers has either never been possible, or has 
been suspended, and the system of many work people under one 
management has become fully established, from that . time any 
further enlargement in the scale of production is an unqualified 
benefit. It is obvi<»u8, for example, how great an economy of 
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labor would be obtained if Loudon were to be supplied by a 
single gas or water company, instead of the existing plurality. 
While there are even as many as two, this implies double 
establishments of all sorts, when one only, with a small increase, 
could prol)ably ])erform the whole operation eqnally well ; double 
sets of machinery and works, when the whole of the gas or 
water required could generally be produced by one set only ; 
even double sets of pipes, if the companies did not prevent this 
needless expense, by agreeing on a division of the territory. 

** Were there only one establishment, it could make lower 
charges consistently with obtaining the rates of profit now 
realized. 

** It is, however, an error to suppose that prices are ever per- 
manently kept down by the competition of these companies. 
Where competitors are so few, they always end by agreeing D(rt 
to compete. They may run the race of cheapness to ruin a new 
candidate, but as soon as he has established his footing, they 
come to terms with him. When, therefore, a business of real 
public importance can only be carried on advantageously upon so 
large a scale as to render the liberty of (competition almost 
illusory, it is an unthrifty dispensation of the public resources 
that several costly sets of arrangements should be kept up for 
the purpose of rendering to the community the one service." 

It is easy to see why a gas or water supply cannot be brought 
within the ordinary rule of competition. When an ordinary 
business is unprofitable, it can be withdrawn, or converted into 
something elcC. But the plant of a gas company is immovable 
and unoonvertable. If a rival company seeks to divert its busi- 
ness, it ])recipitate8 a strife likely to be destructive to both, from 
wl.ich neither can escape, except l)y some compromise at the 
cost of consumers. 

It has been said, and it is believed with absolute truth, " that 
there is not to-day, in this country, or in the world, a single 
legitimate competing gas c(»mpany ; and by legitimate is meant 
a company conducting its business on business principles, and 
earning a dividend on the capital invested." 

It is almost equally true that the price of gas has never been 
cheapened permanently by the actual competition of a rival 
company ; while in many cases it has been increased. 

It is true there has been a gradual and steady decline in the 
price ot gas, but this is due to improved processes, cheaper mate- 
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rials, and increased consumption. This last is a most important 
factor. The abih'ty of any company to reduce its price of gas, 
depends directly on the extent of its sales. 

These statements are net speculative, but rest on the best 
proof. 

London had formerly thirteen independent gas companies. It 
waa found that competition did not compete. The evils became 
so great that parliamentary legislation had to be resorted to. 
Under the authority of Grovernment the thirteen companies were 
reduced to three, and the result lias been that London is now 
supplied with the cheapest gas in the world. 

Paris had eight companies, but by order of the Government 
they were consolidated into one company, and the price of gas 
was reduced to $1.45 per thousand feet, besides paying a very 
large sum into the public treasury. 

In 1857, Liverpool was supplied by two companies ; a third 
applied to Parliament for a charter to establish a competition. 
A careful inquiry into the whole suhject led not only to a denial 
of the application, but to a requirement that the two existing 
companies should consolidate in the interest of the consumers. 

New York hais admitted one. company after another until she 
now has seven. Two of the companies make water gas by the 
Tessie du Motay process, which they claim as the " best in the 
world." Several of them came in under promises as enticing as 
those used here, especially was this the case with the Mutual. 
The **New York Tribune" shall give us the result: 

•* The Mutual seems to have come into amicable relations with 
the members of the old monopoly it was created to destroy, for 
the bids this year have gone nearly up to the old figures of four 
years ago, and each company has bid for, not all the lamps in 
the streets in which the mains are laid, but only for those which 
it now lights. A reporter called upon the President, but he 
declined to say anything about the reasons for increasing the 
charges for next year, except that they had lighted the streets for 
nothing this year, and intended to be paid for it next year." 

The upshot of all now is a common price of $2.25 all around, 
only twenty-five cents less than the price twenty years ago. 

The New York Sanitary Engineer, of December, 1881, gives 
the reason thus: 

** The present high price for gas in this city is very properly 
claimed to be due to the fact that there is too tnuch capital 
inv«»ted in the business. History is repeating itself; yet, we 
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presume our press and people will welcome acother gas company, 
another gas war, and then howl at another consolidation and the 
subsequent advance in price." 

This sounds very much as if it were written for the latitude of 
Detroit. 

Right here, it is pertinent to compare the g^ history of Boston 
and New York. Boston has hut one company She has never 
permitted competing gas companies to tear up her streets. The 
cost of gas material is more, and the consumption of gas less in 
Boston than in New York, and yet to-day, the price of gas at 
Boston is less than in New York. 

Brooklyn has alFO taken a hand at competition. She has six 
companies. She too has water gas competition. Gas has been 
sold as low as 12^ cents per one tiiousand ; but then competition 
reached its last term. By common consent of all the companies, 
old prices were restored, and so remain with an unimportant 
exception. 

Still the patent gas man was on hand for more tribute from 
Brooklyn. 

This is what a committee of the Board of Aldermen said : 

** Instead of competing, the new companies have at once coa- 
lesced with the existing monopolies, and with appetites fresh and 
unsatiated they, for the most part, have even exceeded in rapacity 
the older cormorants. They have neither improved the qaality 
of the gas nor manifested a disposition to reduce the coat to the 
consumers; and to-day the result is that, instead of two corpora- 
tions preying upon the people, there are six." 

The Mayor of Brooklyn put the matter thus : 

'' There is apparently more capital invested in the gas business 
here in Brooklyn than is needed to conduct it. There are more 
companies here than are compatible with a close and economical 
conducting of the business. Our city does not need more gas 
companies, it requires fewer." 

Finally, the "Brooklyn Eagle" summed it all up in a nut- 
shell : 

" Paradoxical as the statement may appear, Brooklyn is suflFer- 
ing because there are too many gas companies. Thej' owe their 
existence to what was termed the spirit of competition. They 
simply proved efficient in getting far more capital sunk in the 
works and mains than the demand for gas could possibly justify." 

Buffalo has had two competing companies in addition to the 
original company, and the result now is three separate districts 
and a price of $2.50 all round. 
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Charleston, S. C, after a gas war, liaa a consolkialiol^ Vritli aw 
addition of $366,000 useless capital to earn itWiitetttl^ oi^ WftU 
gas at $2.85. 

Albany had an increase of $1,000,000 capital, w!tl» two diwti h»l»^ 
and a price of $2.50. It is believed there is now a connollikttoih 

Providence, R. I., after a short competitioti, consolidated ♦ atid 
gas is sold at $2.10. 

Trenton, N. J., took water gas, but after a sliort flght It sold 
out to the old company, and the price is $2.60. 
« Norwich, Gt., had competition, then consolidation, atui then a 
price, first $3.50 and now $3.00. 

At Troy, water gas competed for a short time, but If Ginh(\ 
with two districts and a needless increase of gas capital to fhe 
amount of $700,000 in stocks and bonds, and a price of 18/00 to 
the consumer. 

In Baltimore, the Water Gas Company consolidated wJffi iwit 
other companies and put the price up to $2.00. A Sfj^'iilatJtft 
coal gas company has since gone into Balt]nfore« a rifrw gaff waf 
has b^nn, the price lias been put down to $1-00, and all frnttkA 
are selling gas at a losa. This time we have eoa) gaa prortfmtffi 
to nnderseU water gaa. 

At San FraDciaco there h a competing water gaa ttrmyrttfiy. 
It atarted with the HanloD-Campbell ptoee^ wbidb i# fyM of tne 
maaj water gas procetsea* This failed. Jt ba« now resort^^f t<y 
the Lowe proeesa, but haa been oUiged to hvj an* m&^^sfMM <vf 
$60,000 OD iu ahareboiders. The *^ Oaeligbt ^onrnal ^ rnypr. 
•* The re^ts are Bioaflitii&etoflryr and the <^>ng«im^s §rt! 66*«f ant ly 
eomphurainir,^ 

At Atbaktie Citj^ N. J^ the waCer gas <50f»pany pf6^^m<i 
gas at tl.50v thej have now raised it to $2^.50, to private 



Id Patarastty J5. J., the water gas folks promised fo ^^W at 
$1.M. After afif^t, th^ leased the old works, gknd at onf^e pnt 
the prase up Co $^.00 iibir large consumers and $^.'25 for ^^maller 



«]Sac»— aini^ vmtiiig thir silMfTd » 9liiilMif«fit ia th« "T^<)^ snd 1Mbtin«," April 
9, ]S(ia». that the pTiem in Pm^np^ti in fl.49^ htm hmn ntyf^ead. Vhin pmhflbly 
mt^m ptm»tiatb»rfitf fbrximiu ImtipA; <fee , stid Titfd«r Am old er^litrftet. TUa 
Hiesft grv«n.iii tiiP" tent i# on the {witlwrfty df tbe follotrlng ti^Tejiflrwfii, pnbfifthed 
1^ B S, Butdl, 3iiq>, Pr^-m4€fttt of tlf# Wai*iifgt«iTi r^i»« Oo., ov^r h1« ot^n 
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At Rocliester, N. Y., the water gas company obtained admis- 
sion under special promise to furnish cheap gas, declaring that 
they could sell it at $1.25. After a fight, they have compromised 
at a price of $2.00 all round. 

At Philadelphia, in 1875, a water gas company offered to fur- 
nish their water gas in the holders of the city ready to be sent oat 
to customers at $1.00 per thousand. The offer was accepted, 
but after a year's trial, there was so great and general dissatisfac- 
tion among consumers, that the trustees of the City Gas Works 
terminated the contract and returned to the use of coal gas. • 

At Indianapolis, Ind., the competition has ended as nsnal. 
Both companies are now owned in the same interest, and water 
gas is only used on special occasions when the supply of coal gas 
is short. Price, $2.00. 

In Washington, the old company, under threats of competition 
was induced to buy the patents and adopt the '*Lowe Process," 
yet the ofticers of that company openly declare that the results 
are not satisfactory ; that the product is but little over half the 
guaranteed quantity, and that it is more costly than coal gas. 

In Toronto, Can., the water gas men took possession with 
special demonstration. They got possession of the old coal gas 
works and substituted the Lowe apparatus. Of their history at 
Toronto, a distinguished citizen of the Dominion, in a letter now 
before us, writes as follows : 

" Their di|Scnlties and troubles with the public has been about 
proportionate to the amount of water gas they were supplying. 
When they were making the whole of their consumption of 
water gas, their troubles and the howl of public dissatisfaction 
was at its height. Public feeling was such that inasmuch as 
six or eight deaths lias been caused in hotels and private houses 
by escapes of that gas since its introduction about four years ago, 
and a number of cases of partial suffocation, the City Council 
petitioned the Dominion Parliament to institute an inquiry. 
This has not yet been done. * * * They last year 
went back partially to coal ^as, making the excuse that their 
Lowe plant would not make enough for them. 

Other instances might be cited, but this is enough. It proves 
decisively that no money is made by gas compatiies selling gas in 
competition, and where competing works are actually built, the 
result is some scheme by which competition ceases. 
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HOW THE LA3ABS ARE "SHEARED" AND THE MONEY MADE. 

It is of very little consequence that no money can be made by 
selling gas in competition. These "improvement" companies have 
"improved" a device that makes them all right. They launch new 
companies by that consummate contrivance of modern finance — 
Btock and bonds. The patent-gas man always contrives to 
unload his stocks and bonds on to credulous investors befoie the 
bottom drops out. In Newark, N. J., the competing company 
never earned a dollar, yet it declared a dividend of $519225, and 
thereby enabled the original parties to unload ; this is a regular 
syBtein. Construction companies send agents out to get ordi- 
nances passed, they then get up a local corporation, and if 
thej' can find local dupes to subscribe for part of its stock, so 
mnch the better, thjit secures so much cash ; stock and bonds 
are provided liberally •tor the rest. An interior ring takes the 
contract for the building of the works, to be paid at least two 
prices in stock and bonds. It only remains to unload the stock 
and bonds and " the lambs are sheared." 

Tims, in Rochester, after the water gas works were completed 
in 1881, a caroful appraisal showed the entire works worth not 
over $300,000. Yet at this time the official report showed that 
some one had swallowed up full paid stock : 

Stock $500,000 

Bonds 200,000 

Total $700,000 

It is no wonder that the secretary and treasurer at that time 
declared, under oath, that the stock was worth only thirty cents 
on the dollar. In fact it then had no market value whatever. 

The works of the water gas company of San Francisco, as 
originally built, were, upon a careful valuation, estimated as 
worth only $131,000. Now, just here, was seen the hand of the 
enterprising gas contracitor. A Mr. Condict got up the company ; 
the company then contracted with Mr. Condict to build the 
works and furnish the patents for $149,000 gold, and $400,000 
stock. The account then stood thus : 

Gold. $149,000 

Stock 400,000 

Cost of works and patents $549,000 

Value of works 131,000 

Surplus for Mr. Contractor $418,000 
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The United States Gas Improvement Company and the United 
Gas Improvement Company, are both really construction 
companies. They do not intend to make a business ef making 
and selling gas. Their business is to get ordinances passed, to 
organize local companies, to sell them patents and to build works 
as contractors. 

If the Council should grant their petition here, their proceed- 
ing would probably be something like this : They would organize 
a gas corporation under the laws of this State ; get some of the 
stock taken here, if possible ; provide for the issue of, perhaps, 
$1,000,000 of stock and $1,000,000 of bonds, then let the con- 
tract to the improvement company, or a ring within thatcompanj, 
for the building of the works, payable in stock and bonds. After 
the works were built tlieir cash value would be found not to 
exceed one-fourth or one- third the stockj* and bonds which bad 
got into the hands of the contractors. After these had been 
improved into the hands of third parties, it would be found that 
the gas business would not carry such a load ; a forecloenre 
would follow, the stock would be wiped out, and the bondholders 
would find the works on their hands worth only a fraction of the 
face of their bonds. All the money made in *the transaction 
would be found in the pockets of the Improvement Company or 
of the ring that took the contract. 

WHAT IS WATER GAS? 

It is no novelty. It has been known to chemists nearly a 
hundred years. For nearly tilty years strenuous attempts have 
been made to use it as an illuminating gas. A patent was taken 
out as long ago as 1830. Water gas works were built near Paris 
m 1846. Over one hundred patents have been taken out: in this 
country, and works were established at Philadelphia many j^ears 
ago, for the production of water gas. The two methods most in 
use now in tliis country are the French process of Tessie du 
Motay and the Lowe Process. In general terms this last process 
is the passing of steam through incandescent coal (usually an- 
thracite), and then niixiiig the product in hot retorts with light 
hydrocarbon vapors, as nai)htha, benzine, etc. 

These patents have heeu and are freely offered for sale. Gas 
companies are eager to find new methods which will really 
cheapen the cost of gas. Some large companies keep experts 
for that purpose. Yet out of about 800 gas companies in the 
United States, there are probably not over a half dozen tii*6t- 
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dasB companies that have adopted any process of water gas. This 
fact indicates the judgment of practical gas men of the value of 
this process. 

The peculiar element of water gas is carbonic oxide. All good 
water gas contains from 20 to 30 per cent, of this oxide. It is 
a combustible element and is what gives the special illuminating 
powers to water gas. . 

The following table shows an analysis of coal gas and water 
gas: 

CoAi. Gas. Waibb Gab, (Municipal Co., N. Y.) 

Hydrogen 42.47 Hydrogen 38.20 

Carbonic Oxide 2.08 Carbonic Oxide 27.14 

Marsh Gas ..'. 46.16 Marsh Gas 15.82 

niuminants 6.67 Illuminants 15.29 

Air 2.62 Nitrogen and Oxygen 3.45 

Carbonic Acid 10 



100.00 100.00 

Or over thirteen times as much carbonic oxide in the latter as 
in the former. 

CARBONIC OXIDE IS A DEADLY POISON. 

Of this there is no doubt. Science and facts agree as to this. 
Books of chemistry speak in most positive terms. 

Carbonic oxide is a gas of so positive a character that, accord- 
ing to Leblanc, one volume of it diffased in 100 volumes of air 
wholly unfits it to sustain life. — Bloxam's Chemistry, p. 76. 

It is not merely passive in not supporting respiration, but is 
active as a poison. — Regnault's Chemistry, p. 321. 

Carbonic oxide is a powerful narcotic poison. — Brand & 
Taylor's Chemistry, p. 245. 

Carbonic oxide is extremely poisonous. — Towne's Chemistry, 
p. 168. 

Prof. Ad. Wurtz says: Not only can it suffocate, it poisons. 

Many more might be cited, but they are all one way. But 
water gas men produce many certificates to the effect that if 
their gas is properly used it is quite safe. That is, if it is kept 
in the pipes or is burned up when it escapes and is not breathed, 
it is sate. This is quite true, but there is just where the shoe 
pinches. Gas will not always stay in the pipes. It will get out 
unexpectedly, by accident or negligence, in places where human 
beings must breathe it. and when they do breathe it, even for a 
little while, it is death. Other illuminating gas may asphyxiate 
(that is, suppress respiration and produce unconsciousness,) but 
does not kill. Carbonic oxide poisons the blood. A list of 
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persons poisoned by water gas, carefully compiled from New 
York papers, with name and date, shows eighty-two cases of 
poisoning from water gae, from October, 1878 to the close of 
last year, in the cities of New York and Brooklyn alone, of 
which fifty were fatal. Three more cases have recently occurred, 
all fatal, two in New York and one in Brooklyn. Six fatal 
cases are reported from Toronto. The city authorities of Brook- 
lyn, alarmed by these facts have, within a few weeks past, 
ordered an investigation of the whole matter of gas poisoning. 
The above table effectually settles the whole matter. Where 
there is no water gas, there may be cases of asphyxiation, but 
no deaths. Thus in Detroit, where gas has been used for over 
twenty years there has never been a case of fatal gas poisoning. 

As water gas is heavier than air, it falls down, and is therefore 
still more dangerous in sleeping rooms. 

On account of its poisonous character, this gas was long ago 
forbidden in Paris ; and in Massachusetts it is a penal oifence to 
sell gas containing more than ten per cent of carbonic oxide.— 
Greenough's Digest, p. 214. 

MERITS OF WATER GAS. 

AH patent nostrums are excessively puffed of course. It is 
claimed that its illuminating power is greater than that of coal 
gas. High candle power is given to gas by enriching with the 
vapors of the light hydrocarbons. This is just as easily done 
with coal gas as with water gas. In fact the Detroit Gaslight 
Company, for a considerable time, delivered gas of twenty-two 
candle power. Th^ trouble about such gas is that it is not 
desirable to the consumers. In ordinary burners the combustion 
is imperfect, and smoke is produced to the injury of pictures, 
hangings, &c. But the very claim of water gas to superior 
candle power is delusive. Aa a tact, we assert that it has been 
found in practice impossible to maintain this gas at any uniform 
candle power. Tlie lava tip is believed to be the best burner 
ev.er made, yet water gas cannot use this tip. 

The claim that it is a cheaper gas is also delusive. 

A glance at the list of towns where it is used, shows that a 
very large number are in or near the anthracite regions, where 
the materials used are much cheaper than elsewhere. 

In the next place it will be found that a considerable number 
of the places given in their list, are places where the gas is made 
from petroleum, &c. Thus at Gt. Barrington and Southbridge, 
Mass., the gas is made from oil. Mr. Jackson cites these places 
to show the superior candle power of water gas. 
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Finally an examination will show that in no place is water gas 
sold lower than coal gas; in most places its price is higher, and 
in a table now before us, the average price of 446 companies 
using coal gas, is $2,78 per thousand, while the average price of 
120 companies making gas by some patent process, including the 
water gas, is $3.78J per thousand feet. 

It will be useful to note the prices of patent gas in the follow- 
ing places. 

Carlisle, Penn $2 50 

Columbia, *' 3 00 

Catasqua, " 2 50 

Bethlehem, '^ 2 37 

Harrisburg, " 2 00 

Pittston, '' 3 00 

Scranton, " 2 25 

Sbippenburg, ** 2 50 

Wilkesbarre, '' 2 60 

Clyde, N. T. . , 3 00 

Newburgh, N. Y 2 25 

Port Jarvis, *' 2 50 to 3 00 

Saratoga, '* 2 50 to 3 50 

Yonkers, '* 2 00 to 2 50 

N. Y. City ** 2 50 

Burlington, Vt 3 00 

Eutland, *' 3 00 

Middletown, Conn 2 50 

Sterling, III 2 80 

Pullman, " , , 2 25 

Milford, Del 3 50 

Keene, N. H . • 3 50 

N. Brunswick, N. J 2 50 

Atlantic City, '« 2 50 

It will be seen that these are not below the usual prices of coal 
gas. It is plain that if water gas can be made and sold as cheaply 
as claimed, some of the above prices are extortionate. 

Another thing should be borne in mind. The making of gas 

and putting it into the holder is only the smaller part of the cost 

to the consumer. The cost of distribution is the same whatever 

Uie kind of gas. 

STBEETS. 

A new gas company means new lines of pipes. The streets 
most bfi torn up to lay and repair them. They must take a level 
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either above or below the existing gas and water pipes. The 
climate here will probably not permit them to go above. To go 
below is to disturb the security of every pipe they undermine. 
A pavement once broken into can never be quite restored. Now 
the aggregate of all these mischiefs will impose a loss on the com- 
munity greater than all possible benefits from water gas. 

DELUSIVE PROMISES. 

The Improvement Company seeks to secure an enti*ance into 
the city by profuse and specious promises. Of course it agrees 
to sell gas somewhat below existing prices in some respects. 
This it must do to secure a hearing. But its offer to light and 
care for lamps at $25 each per year is one that the existing com- 
panies would be glad to make. Its promise not to sell or assign 
franchises is simply illusory. No corporation can sell its fran- 
chises or consolidate with anothei*, except by leave of the Legis- 
lature, and no such power has ever been gi anted here to gas com- 
panies. Its proposition to lay pipe throughout the city wherever 
" the interest, comfort and convenience of the inhabitants" 
require is made ignorantly or recklessly. It would be required 
wherever there was one householder able to pay for gas. It is 
equivalent to an agreement to pipe the entire territory of the 
city. Such an obligation would bankrupt any company. And it 
may be assumed that such a promise is not made to be kept. 

The above are the principal promises made by Mr. Jackson in 
his petition to the Council. But in his printed pamphlet he 
assumes to give some figures of the amount of money paid for gas 
consumed yearly in Detroit. He says *'the people of Detroit pay 
for gas, public and private, the sum of $800,000 per year, which 
is in round numbers $300,000 in excess of what they would pay 
if all the gas used were furnished by our company and made by 
our process." 

We have before spoken of the utter unreliableness of the state- 
ments and assertions made by water gas men This last one is 
in keeping with the rest. Eight hundred thousand dollars paid 
yearly in Detroit for gas, of which three hundred thousand would 
be saved by patent gas ! 

What will be the thought, when the fact is stated that there is 
not the slightest foundation for the above statementl The entire 
amount paid in this city during the last year for gas, both public 
and private, falls considerably below $400,000. Mr. Jackson's 
astonishing saving of $300,000 is pure humbug. 
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It is boasted that the men in the '' Improvement Company*' 
are very rich. This may be; but we have seen what their real 
business is, . They are not here on a charitable mission to sell 
cheap gas. They are here to build works at extravagant prices, 
and to carry the booty away in fraudulent stocks and bonds. 

It is even said that the Standard Oil Company is in the 
improvement scheme. It may be so ; but if there is a merciless 
and unscrupulous monoply in the country it is the Standard Oil 
Company. It already levies its tribute in every household 
where a lamp is burned. Is not that enough ? 

CONCLUSION. 

In conclusion, the Petroit Gaslight Company desire to say that 
its policy is to sell gas at prices which will secure only a fair 
profit. Circumstances beyond itB control has hitherto greatly 
crippled it in this respect. The recent growth of the city has 
improved its opportunities, and before this new competition had 
appeared the Board of Directors had under consideration the 
question of a reduction of rates. 

This company does not profess that it can give away gas, or 
that it is willing to sell it at rates that will not bring it a reason- 
able profit. 

But a large part of its stock is held here ; it is managed by 
directors living here ; it is managed with careful economy. It 
knows it can fiirnish gas of standard quality as cheap as any 
honest company can, and it intends te do so. It is one of the 
largest taxpayers of the city, and it believes that its property will 
not be wantonly sacrificed that foreign speculators may be 
enriched. 

ALEX LEWIS, 

jPresidenL 

Geo. V. N. Lothbop, J. S. Farrand, 
John A. Brown, Jr. , Jerome Croul, 
B. Vernor, W. J. Chittenden. 

Directors^ Detroit GdsUgkt Company. 
Detbott, May 1, 1883. 
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APPENDIX R. PAPER 18. 

Two pamphlets have been printed by opposed interests in 
the gas controversy, bearing the following titles :, 

1. " Water Gas, a Dangerous Poison," and, 

2. " Have you seen their Scarecrow ! Water Gas, a Danger- 
ous Poison. Yes. To Coal Gas Companies. Why ? It beats 
their light ! It takes the business." 

Inasmuch as the first is reproduced in full in the second 

Eamphlet with running comments, the second alone will be 
ere published : the contents of the first pamphlet appear here 
in quotation, in small pica type, while the comments of the 
second pamphlet are printed in brevier type. (See Appendix E. 
Paper 20.) 

APPENDIX E, PAPER 19. 

WATER GAS PROVED A DEADLY POISON. 

The following editorial appears in the " Telegram " of Novem- 
ber 14th, concerning the recent deaths by illuminating gas: 

TURN OUT THE GAS. 

" If any statistics have been taken in regard to the number 
of persons who have died during the year in consequence of 
blowing out the gas in their bedrooms, instead of turning it off, 
it would be interesting to know the proportion of deaths thus 
caused. Two more deaths from this cause have just happened 
at a small hotel in this city." 

The attention of the writer having been called to the alarm- 
ing increase of mortality in the cities of New York and Brooklyn, 
induced him to investigate the matter, and to ascertain, if 
possible, why it is that, since the introduction of gas as an 
artificial light — more than seventv years ago — up to within 
three or four years, a death from its use was an event almost 
unheard of, whereas within the past five years there should have 
occurred over eighty-three cases of suflfocation and death in 
the cities of New York and Brooklyn alone. And why at the 
present time hardly a day passes that the daily papers are not 
called upon to record the death of some person from the use 
of this highly important and previously supposed harmless 
agent. 

To all facts there are laws, and a careful and sustained in- 
vestigation has convinced the writer that he has discovered 
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the caude of the accidents, and also warrants the suggestion by 
him of a remedy. So that what the writer has discovered may 
he clear to all, it is necessary to start at the beginning and 
l«ok somewhat into the records. 

For the information of those interested in this question of 
life and death will be briefly given — 

1. The history of the production of water gas up to the 
year 1878. 

2. The opinions of eminent and recognized authorities as to 
the danger of distributing such a deadly gas among consumers, 
ignorant of their peril. 

3. The actions and opinions of those instrumental in intro- 
ducing water gas into the city of New York, regarding its 
3.anger. 

4. The confirmation of the deadly effects of Illuminating 
water gas, as evinced by the records of past accidents. 

The public press claim to have the best interest of the public 
at heart : they can by an unbiased investigation and publica- 
tion of the facts, not only stop a wrong that has existed too 
long, but also prevent the intended increase of the evil. • 

The facts are given — take the list of deaths and verify or 
disprove the following statement : 

That since 1878 eighty-three deaths, or poisonous accidents, 
some of the latter fatal, have been caused directly by the 
inhalation of illuminating water gas in New York and Brooklyn, 
and that but one (and he a suicide who inhaled gas for thirty- 
six hours in a small room, the crevices and keyhole of which 
he had stuffed with paper) was caused by illuminating coal 
gas, and this notwithstanding the fact that from four to five 
times more coal gas has been sold in the two cities than water 
gas. If it had all been water gas there would probably have 
been at least two hundred deaths and three hundred serious 
accidents in addition. 

THE HISTORY OF THE PRODUCTION OF WATER GAS. 

1. Water decomposed by means of incandescent carbon in 
the vear 1793, by Lavoisier. 

Ttis subject also engaged the attention of Priestly, Caven- 
dish and Black. 

2. Donovau takes out a patent October 6, 1830. 

3. Jobard, of Brussels, 1832, impregnating water gas with 
hydro-carbon vapors. 

4. Selligue engaged in water gas researches in 1833. 
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5. Patents taken out by Montauban, in 1838, for prodncnng 
water gas. 

6. Edward Manby, patent taken ont in 18H9. 
■ 7. Val Marino, patents taken out in 1839. 

8. Alex. Cruiksnank, patents taken out in 1839. 

9. Badley takes out a patent in 1845. 

10. James Murdock, patent taken out in 1845. 

11. Gillard establishes Water Gas Works at Passy, near 
Paris, in 1846. 

12. Stephen White takes out a patent in 1847. 

13. A. A. Croll takes out patent in 1848. 

14. Webster takes out patent, 1850. 

15. John and Thomas Neshan, ELirkham, take out patents, 
1852, which coyer, virtually, the methods in use to-day, known 
as the Tessie du Motay and Lowe. 

16. Selligue's process has given rise to White's, Le Prince's, 
Isoard's, Baldam and Qune's, ELirkham's, Longbottom and 
Wiederhoet's processes. 

Great attention was given by all interested in the gas industry 
to the s.ubject of water gas from 1845 to 1856, and many expen- 
.ments were made and much money expended in its production, 
but it was soon found to be too dangerous for distribution and 
was abandoned after the scientific examinations made in Paris, 
in m56, where the gas was condemned and its use forbidden on 
account of its poisonous properties. 

In the "Journal of Gas Lighting," June 10, 1856, page 33i 
will be found the following : 

EXTINCTION OF WATEK GAS. 

" The manufacture of gas by the decomposition of water was 
to be the grand source of wealth ; and the process of M. Kirk- 
ham for eflfecting the decomposition by incandescent coke in 
closed furnaces was the main reliance." 

"The proceedings of the company, however, received a checL 
in limine, because the gas produced was so highly poisonouft- 
that the public authorities prohibited its use." 

To confirm this, is now given the report of M. Pelonze : 

Beport of M. Pelouse to the Municipal Council of Paiis, ia 
the sittings of June 24 and 28, 1864. 

KIRKHAM^S REPORT. 

" The use of this gas should also be severely forbidden and, 
to prove it, your reporter need only to cite the passage from the 
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proceS'Verbal of your third sitting, in which is reproduced the 
opinion emitted before the commission by M. Dumas, the dis- 
tinguished professor of chemistry and member of the French 
Institute. 

" ' The oxide of carbon,' said M. Dumas, * is a gas known from 
the commencement of the present century, and for many years 
DO one thought of attributing venomous properties to it; no 
man of science suspected it. When, therefore, fifteen years 
since, it was proposed to me to employ water gas for lighting 
and heating, I must acknowledge I did not hesitate to advise, 
in my course of lectures, the making of experiments in this 
direction. M. Selligue appropriated to himself this idea, and 
made gas by the decomposition of water in the works at Batig- 
nolles, and rendered it luminiferous by means of oil of schist. 
Neither M. Selligue nor any one else then knew that this gas 
was poisonous ; that was discovered later by M. Leblanc, in my 
laboratory, and we made some decisive experiments. 

" ' It was proved that a mixture of one per cent, of oxide of 
carbon killed a strong dog in a minute and a half ; it was a case 
of poisoning. With one per cent, of oxide of carbon all animals 
died at the end of a few minutes. These experiments terrified 
me. Since then they have been repeated many times by dif- 
ferent men of science. Carbonic acid must not be confounded 
with oxide of carbon. In the course of the experiments of 
which I have iust spoken I formed an artificial atmosphere with 
30 per cent, oi carbonic acid. A large dog on being placed in 
it, almost immediately fell on his side, but recovered himself on 
wing restored to the pure air. Thirty per cent, of carbonic 
*cid did not kill ; but, on the contrary, one per cent, of oxide of 
<5arbon is mortal. I am, therefore, satisfied that this oxide has 
tile greatest inconvenience — above all when applied to lighting. 

** * M. Selligue believed, with the most entire good faith, in the 

excellence and in the harmlessness of its process. He lighted 

? P^rt of the town of Strasburg. One night the gas penetrated 

^'^to a baker's shop and several persons died. This was the first 

P^oof of the poisonous properties of this gas. Some time after- 

"^^rds, M. Dupuis Delcourt was desirous of making a balloon 

ascent, and instead of taking hydrogen gas, he was obliged by 

accident to employ the gas of M. Selligue. The balloon was in- 

y*ted ; at the end of some seconds the aeronaut fell suffocated 

^ liis car. The balloon descended to the earth, and M. Dupuis 

T^^lcourt recovered his senses, but the persons who approached 

**^^ balloon to give him assistance themselves fainted and fell. 

A a 
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" ' It has been since found that the oxide of carbon of bhwt 
famaces may be collected and constitute useful fuel ; but when 
the workmen at the forges breathe it they are struck and faU. 
There are hundreds of examples of this sort of accidents, always 
transitory, because they take place in the open air. 

" * It is impossible to admit that gas producing such effects 
should be employed in any close apartment, in a shop or in 
theatres.' 

" Such is the opinion of the honorable president of the com- 
mission, and, if it is considered that gas extracted from water 
by the process of the company, * T Alliance,' contains as much as 
thirty per cent, of oxide of carbon, we may ask, as I had the 
honor to observe in the last sitting, whether there is any cause 
to approve of experiments resulting in the manufacture of a gas 
contaming such a proportion of poisonous substances ? 

** We cannot, gentlemen, by our silence, encourage so danger- 
ous a manufacture ; and it was with great truth that one of our 
colleagues said in one of our preceding sittings that notions of 
this nature would be very usefully published, because they are 
not generally known. 

" It must be concluded from all this that the gas of the com- 
pany * r Alliance,' should not only not be applied to the lighting 
of a large city, but that even its private use should be severely 
forbidden." 

Since the extinction of illuminating water gas in Europe in 
1856 comparatively nothing has been done there to revive its 
production, as it is well known there that the distribution of 
such a gas would be promptly suppressed. 

Efforts have, however, been made to extend its use in the 
United States, beginning in 1865, but not much was accomplished 
until the advent of M. Tessie du Motay, the eminent French 
chemist, in 1872, when its production was begun simply in an 
experimental way. Not until 1877 and 1878 was its production 
increased and tlie gas distributed to consumers on a considerable 
scale. 

The London "Journal of Gasligliting " in an article on water 

f;as. May 28, 1878, comments on the abandonment of its manu- 
acture in Europe on account of its poisonous properties, and 
referring to the above report of M. Pelouze appositely remarks 
of M. Tessie du Motay : 

" After reading the report, we can understand why Kirkham's 
process was so unceremoniously abandoned in France at that 
time, and why in these days a Frenchman should take the idea 
to America instead of trying it at home." 

The death of a consumer caused by the accidental inhala- 
tion of ordinary illuminating gas made from bituminous coal, 
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is an almost unknown occurrence. The history of coal gas 
illumination in the city of New York from the year of its intro- 
duction in 1823 up to 1878, a period of fifty-five years, does not, 
as far as can be ascertained, show a single case, and the same 
is true of all the neighboring cities, and, indeed, of the other 
. IsTfte cities in the United States, as far as heard from. 

But as soon as water gas begins to be distributed the start- 
ling record of deaths by gas commences, and on November 8, 
1878, John Brown and Elizabeth Williams were killed by water 
gas at No 31 Bowery.— iV; Y. World, November 8, 1878. 

IT IS PROPER TO INQUIRE HERE AS CONFIRM:aTORY OF AUTHOR- 
ITIES QUOTED ABOVE, WHY 18 WATER GAS SO POISONOUS? 

Prof. Heni^ Morton says in an article to the "American Gas- 
light Journal," March 2, 1878: "In reply to questions put to 
me some time since on this subject I stated that carbonic oxide, 
according to the opinion of the standard writers, was a virulent 
poison, and therefore that this gas was a very objectionable 
constituent in any mixture which was to be distributed for 
illuminating or other purposes." 

Now if we take the analyses of coal and water "gas and discover 
in one a greater proportion of carbonic oxide than the other, 
then it follows that tne gas containing the larger proportion of 
carbonic oxide is the more dangerous to distribute. 

So there may be no question as to the reliability of the analyses 
those are taken that were both made by the same chemist, 
and he, at the time of the analyses, a strong advocate of water 

fas. When he made the coal gas analysis at New Haven, 
'ebruary, 1869, (see report on the hydrocarbon gas process by 
B. Silliman and H. Wiirtz, page 92), he was consulting chemist 
on the Gwynne Harris Water Gas Process, and was subse- 
quently engaged on the Lowe Water Gas Process and the 
Tessie du Motay Water Gas Process. 

Analysis of coal gas — ^New Haven, February 11, 1869 — and 
water gas, Municipsd Gaslight Company, New York. March 4, 
1878, made by Prof. Henry Wurtz, Ph.D. 



COAL GAS. 

Hydrogen 42 

Carbonic oxide 2 

Marsh gas 46 

niuminants 6 

Air 2 



47 
08 
16 
67 
62 



100-00 



WATER GAS. 

Hydrogen 38 

Carbonic oxide 27 

Marsh gas 15 

niuminants 15 

Nitrogen and oxygen. . . 3 

Carbonic acid 



20 
14 
82 
29 
45 
10 



10000 



364 

It is seen by the above that water gas contains over thirteen 
times as much carbonic oxide (a rank poison) as coal gas, and 
must be at least thirteen times more dangerous to use, but 
experience seems to warrant the assertion that the proportion 
is in practice at least 160 to 1. 

In other words — water gas is at least 160 times more danger- 
ous to distribute than coal gas, or a gas containing from 2 to 6 
per cent, of carbonic oxide. 

THE OPINIONS OF EMINENT AND RECOGNIZED AUTHORITIES AS TO 
THE DANGER OP DISTRIBUTING SUCH A DEADLY GAS. 

In March, 1878, Prof. Henry Morton predicted the danpjer 
and used his influence against the distribution of water gas. 
This it will be noted was before the occurrence of a death in 
this country from this source. 

Carbonic oxide is th© dangerous gas, existing in water gas to 
the extent of 25 to 30 per cent., and to show its properties we 
quote from an article by Professor Morton : 

CARBONIC OXIDE. 
IS IT A HARMLESS ANAESTHETIC OR A VIRULENT POISON? 
[By Henry Morton, Ph. D., President of the Stevens Institute of Technology.] 

In reply to questions put to me on the subject some time 
since, I stated that carbonic oxide, according to the opinion of 
the standard writers, was undoubtedly a virulent poison ; and, 
therefore, that this gas was a very objectionable constituent in 
any mixture which was to be distributed for illuminating or 
other purposes. 

Since the publication of this statement of mine, I have 
noticed that there have been published in various journals, or 
printed and circulated, various statements which more or less 
indirectly, seem to call in question the soundness of my views 
on this subject. 

As, after all, this is simply a question of fact, on which MiY 
one, with data before him, is competent to form a judgment,! 
have thought it worth while to compile all the statements by 
standard authors which were within my reach, and so let them 
speak for themselves. Whether or not such a gas as will be 
there found described, should be considered a virulent poison, 
and would be objectionable, may then be left to the reader for 
decision, with common sense for a sufficient guide. 

Following a general chronological order in the succession of 
quotations, I find as follows : 

Gorhaus' Chemistry, 1819, vol. i., p. 380, under the headine 
carbonic oxide : "It is incapable of supporting combustion, and 
it is fatal to animal life." 
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Sir Humphrey Davy once took three inspirations of it, mixed 
with one-fourth of common air ; the eflfect was a temporary loss 
of sensation which was succeeded by giddiness, sickness and 
acute pains in different parts of the body, and extreme debility. 
Some days elapsed before he entirely recovered. 

Thompson's Chemistry, London, 1831, vol. i, p. 168, under 
" Carbonic Oxide " : " No animal can breathe it ; when the 
attempt is made one or two inhalations occasion asphyxia. All 
gases containing carbon have been found positively injurious 
when drawn into the lui^s." 

Segnault's Chemistry, Philadelphia, 1852, vol. i, p. 321 : 
** Oxide of carbon is not merely passive in not supporting res- 
piration, but is active as a poison. ' 

Chenot (article in the ** Comptes Rendus " of the French 
Academy, 1854, p. 735) on pure carbonic oxide considered as a 
poison. 

In this article the author describes the action of carbonic 
oxide in such terms as the following : 

" The pure carbonic oxide is not simply a reducing agent of 
the greatest energy, but a frightful poison (un poison fruy dry ant) 
in any small doses. " Finally it appears that poison by car- 
bordc oxide is the most terrible in itself, and brings after it 
profound disorganization." 

The author spoke from his own experience, having suffered 
BeTeral times very seriously from accidental inhalations of small 
quantities of this gas. In a continuation of this subject at a 
subsequent date (see p. 830 of the same vol.), M. Chenot relates 
a number of facts which had been brought to his notice, illus- 
trating the dangerous properties of carbonic oxide even when 
mingled with air. 

"Chemical News" (article by H. Letheby, Professor of 
Chemistry and Toxicology in the Medical College of the Lon- 
don Hospital, April 19, 1862, p. 212) : " Carbonic oxide was 
discovered by Priestly long before the close of the last century, 
and in 1802 Clement and Desormes, at the instance of Guy ton 
Morveau, undertook a careful examination of its properties. 
They not only proved its chemical nature, but they also ascer- 
tained that it was a poisonous gas. Birds put into it dropped 
dead before they could be taken out, and when the experi- 
menters themselves attempted to breathe it they were attacked 
with giddiness and faintness.* 

* The original article by Desormes and Clement will be found in the '*Annales 
de Chemie/' vol. xxxix, p. 26. The passage here quoted is on page 56. 
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"Later still, in 1814, two assistants o( Mr. Higgins, of Dublin, 
made experiments with it upon themselves, and in one case, 
that of Mr. Wilter, with almost fatal result. Having exhausted 
the lungs of air, he inhaled the pure gas three or four times, 
and was suddenly deprived of sense and volition ; he fell ujwn 
the floor and continued in a state of perfect insensibility 
resembling apoplexy, and with pulse nearly extinct. Various 
restorative means were employed, but witliout success, until they 
resorted to the use of oxygjen, which was forced into his lungs, 
and then his life was restored, but he was aflFected with violent 
convulsive agitations of the body the rest of the day. He 
suffered also from violent headache, stupor, and a quick, irregular 
pulse. Even after mental recovery he suffered from giddiness, 
blindness, nausea, alternate heats and chills, and irresistible sleep. 
Tlie other gentleman, after inhaling the gas two or three times, 
was seized with giddiness, tremor, and incipient insensibility. 
These effects were followed by languor, weakness, and headache 
of some hours' duration. Since those experiments were made, 
others of a more extended character were instituted by Fonrdes 
and by Leblanc. Fonrdes found that rabbits were killed in seven 
minutes when they were put into a mixture of one part of the 
gas with seven of atmospheric air. A fifteenth part of gas in 
common air killed them in twenty-three minutes, and a thirtieth 
(30th) part in thirty-seven minutes. Leblanc's experiments were 
made in conjunction with Dumas, and he ascertained that one 
per cent, of the gas in atmospheric air would kill a small dog in 
a minute and a half, and that birds were killed immediately in a 
mixture containing five per cent, of it. Very recently I Lave 
myself ascertained that air containing only 0.5 per cent, of the 
gas will kill small birds in about three minutes, and that a mixt- 
ure containing one ])er cent, of the gas will kill in about half 
this time. An atmosphere having two per cent, of the gas will 
render a guinea pig insensible in two minutes, and in all these 
cases the effects are the same. The animals show no sign of 
pain ; they fall insensible, and either die at once with a slight 
flutter — hardly amounting to convulsions, or they gradually sleep 
away in a profound coma. 

*' Accident has also demonstrated how injurious the gas is even 
to a human subject. For many years past attempts have been 
made to promote the use of water gas as an agent of illumina- 
tion. The gas sometimes contains as much as thirty-four per 
cent, carbonic oxide. 
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**It is obtained by passing steam over red-hot charcoal, and 
aB the steam is decomposed by the ignited carbon the hydrogen 
is Bet free, and carbonic oxide with carbonic acid is produced. 
Patents for this process of manufacturing gas date as far back 
as 1810, and they have at various times been put into operation 
in this countr3% and on the continent. Selligue in 1840 obtained 
permission to use the gas in the towns of Dijon, Strasburg, Ant- 
werp, and two of the faubourgs of Paris and Lyons. At Stras- 
burg an accident occurred which put a stop to its use. The gas 
escaped from the pipes into a baker's shop, and was fatal to 
several persons; not long after an aeronaut named Delcourt 
incantiously used the gas for inflating his balloon. He was 
made insensible in the car, and those who approached the balloon 
to give him assistance fainted and fell likewise. The use of the 
gas, therefore, has been interdicted on the continent." 

Bloxam's Chemistry, London, 1860, p. 78. ** Carbonic oxide 
is a gas of so poisonous a character that, according to Leblanc, 
one volume of it diflFused through 100 volumes of air totally 
unfits it to sustain life, and it appears that the lamentable acci- 
dents which too frequently occur from burning charcoal or coke 
in brasiers and chafing dishes, in close rooms, result from the 
poisonous effects of the small quantity of carbonic oxide which 
is produced and escapes c( mbustion, since the amount of car- 
bonic acid thus diffused through the air is not suflScient in many 
cases to account for the fatal results." 

Dnfla's Handbuch der augawandten Chemie, Leipzig, lh73, p. 
36. "A contents of one-fourth per cent of carbonic oxide in air 
gives it the above mentioned injurious action (dizziness, vomit- 
ing, fainting and, finally death), and even with a much smaller 
amount in a prolonged exposure to such an atmosphere health 
may be very seriously endangered." 

Bernard: *'Lecous sur les effets des substances toxiques " 
(Paris, 1856), this author says: " Carbonic oxide is one of the 
. most poisonous gases known." 

Eliot & Storer's Chemistry, New York, 1871, p. 338, under 
carbonic oxide. " It extinguishes combusiion just as hydrogen 
doea, and destroys animal life. Unlike hydrogen and nitrogen, 
however, it is a true poison. It destroys life, not negatively by 
mere suffocation or exclusion of oxygen, but by direct noxious 
action. Even when largely diluted with air it is still poisonous, 
producing giddiness, insensibility and, finally death. It is the 
presence of this gas which occasions the peculiar sense of 
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oppression and headache which is experienced in roomB in which 
the products of combustion have escaped from fires of chareoal 
and anthrncite. Carbonic oxide is verj much more poisonous 
then carbonic acid. Much of the ill repute which attaches to 
carbonic acid really belongs to carbonic oxide ; for since both these 
gases are produced by burning charcoal, many persons are liable 
to confound them ; but carbonic acid is, comparatively speakin^^ 
ahnoBt innocuous. Carbonic acid, it is true, is somewhat poison- 
ous ; it does not suffocate like water or nitrogen or hydrogen, bnt 
it is very much less poisonous than carbonic oxide. It has been 
found by experiment that an atmosphere containing only one one 
hundredth of carbonic oxide is as fatal to a bird as one contain- 
ing one twenty-fifth part of carbonic acid. 

In the Annales de Cheniie et de Physique, 1842, third series, 
vol. v., pp. 223-68, we find a long article by M. F. Leblftnc 
under this title. 

In this extensive treatise, covering 45 pages, the author, after 
describing experiments in which it was proved that the actual 
products of the combustion of a candle or of charcoal were far 
more poisonous than pure carbonic acid mingled with air, con- 
tinues as follows : 

"Although the opinion generally received did not appear to 
attribute to carbonic oxiiie, especialh' when present in small 
quantity, a deleterious action on the animal economy, I wished 
to ascertain by precise experiments the part of the influence it 
could exercise in the effects of the combustion of charcoal. I 
studied at the same time the action of the gases proto and bicar- 
buretted hydrogen. 

''Regarding these latter products, experiments show that they 
cannot have an active part in the asphyxiating effects of charcoal. 
The gas proto-carburetted hydrogen obtained from acetates and 
olefiant gas, can be mixed with air in the proportion of one to 
two hundredths without causing any apparent accidents, even at 
the end of a considerable time. Such is not tlie case with 
carbonic oxide. A dose of four to five parts in a hundred uf air 
caused the instant death of a sparrow. A iiundredth part of this 
gas mixed with air killed a bird at tlie end of two minutes. 

'' If the animal is ininiediatcly removed from this deleteriouB 
influence at the moment of apparent death, it can' little by little 
regain life ; but it is often only after some hours that the 
phenomena of paralyzation disappear. 
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*' We miifit, therefore, look upon carbonic oxide as a gas emi- 
aentlj deleterioas, contrary to the conclusions of Nysten, who 
had placed this compound among the simply irrespirable gases. 
This latter opinion, besides, has not been adopted by M. Devergie 
in his new Traite de Medicine Legale and in his excellent article 
on the gases. (Dictionnaire de Medicine et de Chirurgie prati- 
ques.) . Observing that the injection of carbonic oxide into the 
veins, according to Nysten's experiments, caused the animals to 
ntter cries of pain, and relying moreover on the effects 
experienced bj^ 'Samuel Witte (1) after a few inspirations of this 
gas, M. Devergie does not hesitate to place carbonic oxide among 
the deleterious gases (2)." ♦ * * 

So far we have given quotations expressing the general litera- 
ture of this subject ; now we will turn to the special departments 
which concern themselves with such substances as we consider 
carbonic oxide to be — namely, toxicology, the science of the 
.detection and counteraction of poisons; hygiene, the science of 
preserving life and health from destructive agencies. 

In Werker's Lehrbuch der praktischen Toxicologic, Erlangen, 
1869, p. 81, we find as follows : 

*' Marsh gas, like hydrogen, is only irrespirable, but not 
poisonous. In the case of olefiant gas this is not absolutely 
established, for, according to some observers, it is said to produce 
a slight giddiness. Its eflFect is certainly a very slight one, and 
on account of the small quantity found in the gas it has probably 
no influence. We must then consider carbonic oxide as the 
poisonous principle." 

Numerous other statements similar in effect, are found in the 
same work, but to quote them all would occupy too much space, 
and would not add to the force of what we have already tran- 
scribed. 

Turning next to Eulenberg's Handbuch der Gewerbe-Hygiene, 
Berlin, 1876, p. 844, we tind as follows: 

" The eflfects of carbonic oxide agree with those of carbonic 
acid only in so far that with small quantities there may also be 
. jdeqided symptoms of irritation, which however, far more rapidly 
than in the case of carbonic acid, pass into general prostration." 
.Then after enumerating at length the preliminary symptoms, he 
continues : 

•*If help iS not rapidly rendered there follows prostration, 
with .somnolency, enlargement of the pupils, cold perspiration, 
coldness, loss of feeling in the skin, relaxation of the muscles, 
difficult breathing, slow pulse, and then death rapidly follows." 

47 
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On page 347 the author giyes a series of ezperiineDts on doves 
and rabbits, with mixtures eontainin'! carbonic oxide and carbonic 
acid mingled with air, in various proportions from ^ per cent. 
to 3^ per cent., and tlien savs in conclusion : 

'* We see, from these experiments, that a slight increase of the 
amount of carbonic oxide produces, altogether independentlj of 
the larger or smaller amount of carbonic acid, the charKcteristie 
symptoms of charcoal fume poisoning. Might not the proloDged 
action of small quantities of this gaseous mixture be of import- 
ance in the production of pulmonary affections?" 

On page 52 the same author says : 

^' For sanitary reasons, on account of the very poiaonous prop- 
erties of carbonic oxide, all processes in which this gas is pro- 
duced should be very strictly watched.*' 

M. G. Tourdes, whom we shall have occasion to quote preeentlj 
in another connection, has published a pamphlet entitled *^B^Ii- 
tion Sledicale des Asphyxies occasion^ a Strasburg par le Gaz 
de I'telairage." 

The incident here related and discussed was the poisoning 
(resulting fatally in several cases') of an entire family, caused by 
a leak from a pipe conveying water gas. 

Devergie, in his Medecine Legale, Paris, 1852, vol. iii, p. 82, 
after quoting the experiments of Nysten on men and animals, 
says: 

'* These experiments plainly show the deleterious action of 
carbonic oxide, and the following, which was made and reported 
by Samuel Witte (Bibl. Brit. Sc. et Arts; Ixi), leaves no doubt 
in this regard." He then describes the experiment, at the end 
of which he savs : '' The usual methods resorted to in cases of 
asphyxia rf^mained without avail. He was then treated to 
oxygen gas, wliieh brought him bac-k to life." 

On turnings next to the immense work which bears the modest 
title '' A handy book of Forensic Medicine and Toxicology," by 
Woodman and Tiely, London, 1857, we find on page 557, as 
follows : 

'' Carbonic oxide, when respired passes freely into the lungs, 
as much as four per cent, being found in the blood of animals 
exposed for from ten to twenty -live seconds to an atmosphere 
containing ten per cent, of this gas. When absorbed by the 
blood, it combines with the hfemoglobin." • ♦ ♦ 

The poisonous action of carbonic oxide was noticed by Quyton 
Morveau in 1802 and by Sir H. Davy in 1810. • • • 
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. Mr. Higgins, of Dublin, Tourdes, Leblanc, and Letheby, have 
also experimented with it- Tourdes proved that one part of gas 
in seven of air killed rabbits in seven minutes — one in fifteen, in 
twenty-three minutes — and one in thirty, in thirty-seven 
minntes. 

Jicblane and Dumas' experiments show that air containing 
9ne per cent of the gas will kill a dog in one and a half minutes, 
and that birds die instantly in an atmosphere containing five per 
cent. Dr. Letheby found in his experiments that air containing 
one half per cent of the gas kills small birds in about three 
minutes; whilst if it contains one per cent it proves fatal in half 
the time. 

, An atmosphere containing two per cent rendered a guinea 
pig insensible in two minutes. There were no signs of pain — but 
the animals fell down insensible, and died at once, either with a 
slight flutter hardly amounting to convulsion, or gradually 8lej)t 
to death as if infected with a profound coma. Carbonic oxide 
48, in short, a pure narcotic poison. * ♦ ♦ 

The large quantity of carbonic oxide in water gas (often 34 
per cent) would render its employment dangerous as an agent 
of illumination. 

BEFEEBING TO THE PRINCIPAL CONSTIIUENTS OF ILLUMINATING 
* GAfiTMADE FROM BITUMINOUS COAL, PROF. MORTON SAYS: 

Marsh Gas. — Miller, in his Chemistry, vol. ii., p. 236, says 
that it IB not injurious to life if diluted with air. 
. Leblanc, in the Ann. de Ch6m. et de Phys., 3d Series, vol. v., 
p. 239, says that marsh gas and olefiant gas are not injurious. 

Einlenburg (Handbuch der Gewerbe Hygiene, already men- 
tionedX at p. 368, says : '* The action of marsh gas on the 
animal organism is in no way injurious to health ; if headache, 
dizziness, tainting and similar eSects are produced, it is certainly 
mixed with carbonic oxide. In coal mines such mixtures not 
nnfreqnently occur. According to the amount of carbonic oxide 
present, the workmoju will be more or less affected with symp- 
toms which never occur with pure marsli gas. 

** Rabbits can remain in an atmosphere containing five per 
cent, of marsh gas for twenty minutes without showing anything 
abnormal. 

** According to Richardson, seventy to eighty per cent of the 
gas 18 necessary to produce an aneesthetic sleep. In experiment- 
ing, with animals this effect was not observed. 
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Fowiie'b Chennstry, Philadelphia, 1869, p. 169, ander Blareh 
Gas : ** It is not poisonous, and may be respired to a grett 
extent without apparent injury," 

Hermann, Berlin, p 275: ^' Marsh gas has been pro?ed to 
be indifferent." 

Leblanc, Comptes Kendus, 1842, t. xiv, p. 868 : •* But some 
experiments made on animals demonstrated to me that even a 
very feeble dose of carbonic oxide may occasion very seriooa 
and even fatal accidents. 

''Thus a dose of five per cent, in air will instantly kill a 
sparrow ; a dose of one per cent, caases death in two rainntes Or 
more. Marsh gas, on the contrary, in a dose of one per ceii^, 
does not produce any serious effect even in a much greatei^ length 
of time. 

'' Olefiant gae diffused in air to the extent of some hundredths 
does not produce any ill eflfects." 

Hermann, p. 276 : *' Ethelyne gas (C*H*) I have proved on 
myself to be mildly intoxicating, almost like laughing gas." 

In an article on '* Gas and Gas making," L. P. Gratacap, Ph. 
B., bays : 

*' Carbonic oxide concludes the list of heating gases.' ItA 
gravity is 0*967, its caloric power 2,400 units, and its calorific 
intt^nsity 1,975^C. Carbonic oxide may be considered an 
adventitious member of coal gas constituents, and essentially ia 
of no servi(*e. It is rather a necessary accident of gas inaking 
than a desideratum. 

''in water gas it actually plays the same role as marsh gas in 
(*(>al guH, and in the former marsh gas may be regarded as an 
mvidental and undesirable event, just as the presence of carbonic 
oxiile in coal ij^as is considered detrimental. Its poisonous prop- 
erties are well understood, and on sanitary gi*ounds its presence 
iH obiu>xious. In reality it is the only organic poison in coal gad, 
tlit^ oth<»r i^iw(\^ permitting inhalation, though of course devitaliz- 
ing and injurious. 

** In experiments made by the writer upon a gas containing 
HmnJi (|uantities t>f earlH>nic oxide, and upon a gas heavily charged 
with that biuly, the rapidity with which death ensued, upon the 
iiitro«hietion t»f a rat into the latter, over that in the former was 
nearly |>i*o|)ortional ti> the respective percentages of carbonic 
i)xi<U^ in both,"- American Gaslight Journal, August 16,1880, 

Mxtract tVtun repoit of Gas Commissioners of city of Bostonj 
IHTti, pngo IH) : 
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The second objection has much greater weight, and is, in oui* 
opinion, sufficient to entirely prevent the use of the mixed hydro- 
gen and carbonic oxide alone for heating purposes, for the reason 
that, since it is devoid of odor, its escape from pipes and diffusion 
through the air of an inliabited room in dangerous amount could 
not be detected. 

'* In reference to the poisonous nature of this gas, the con- 
stituent carbonic oxide is one of the most active pojsons, produc- 
ing when inhaled speedy death. It does not act like carbonic 
anhydride, which, when it poisons, does so by merely preventing 
the entrance of air or oxygen into the lungs, as is the action of 
water in drowning, and persons can be as readily resuscitated 
alter confinement in an atmosphere of pure carbonic anhydride 
ae after confinement under water. Moreover, accidents from this 
gas can readily be prevented by a moderate dilution with atmos- 
pheric air. Carbonic oxide, on the other hand, is a true physio- 
logical poison, producing death almost as readily when diluted 
as when pure. It forms a compound with the red coloring 
matter of the blood, which is much more stable than that formed 
by carbonic anhydride, and cannot be readily decomposed by 
oxjgen. ^ Carbonic oxide is a gas of so poisonous a character 
that, according to Leblanc, one volume of it diffused through one. 
hondr^ volumes of air totally unfits it to sustain life; and it 
appears that the lamentable accidents which too frequently occur, 
from burning charcoal or coke in braziers and chafing dishes in 
close rooms, result from the poisonous effects of the small quan- 
tity of carbonic oxide which is produced and escapes combustion ; 
shiee the amount of carbonic anhydride thus diffused through the 
aif is not sufficient in many cases to account for the fatal result.'* 

** When it was proposed to supply the Hopital des Invalides in 
Paris with water gas, a commission was appointed, consisting of 
Messrs. Dumas, Chevreul and Regnault, eminent chemists, to 
investigate it. They found that itccAtained from thirty -four to 
forty per cent, of carbonic oxide, and reported that ' it would be 
dtingerous to the occupants of the institution to introduce, even 
by way of experiment, gas obtained from the decomposition of 
water according to the Kirkham process.'t 

** In the report of M. Pelonze} to the Municipal Council in 
Jane, 1854, there occurred the following passages in relation to 

^Bloxam's Chemistry, page 118. 

fBeportof the Committee on Public BuUdings and Grounds, U. S. Sdnat«, 
irom London Journal of Gaslightiog, June 10, 1856. 
tibid. 
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the gas (»f the Cruiiiier Company : ' By this mode of manufact- 
ure we still obtain hydrogen mixed with carbonic oxide. Con- 
sequently all that h^ been said respecting carbonic oxide applies 
to the process of M. Croniier ; and that being so, the use of thia 
gas should be forbidden. As this gas is not mixed with aDj 
volatile oil, and is delivered for consumption without being car- 
burized, it has no smell.' • * • ♦ • 

*'In view of these facts we cannot consider the use of water 
gas as safe as that of coal or naphtha gas." 

•OPINION OF CHAS. U.' SHEPHAKD. Jb. 

LaBOBATOBT fob ANALTTIC^L CHKMnTRT, 

20 Bboad Stbebt, (up staibs), 
CHABunroN, 8. C, July 34, 1880. 

Major Hrnbt E. Youno, Charlewton, S. C. 

In compliance with your request, I beg leaye to submit here- 
with my objections to water gas. 

It is dangerous. 

According to the analysis, by their own chemist, of the com- 
mercial water gas manufactured according to the " Tessie da 
Motay " process, by the Municipal Gaslight Company of New 
York city, it contains about twenty-eight per cent, of carbonic 
oxide gas^ 

The amount of carbonic oxide in the ordinary coal gas may 
be stated as about six per cent' 

In fact the principal difference — from a hygienic standpoint 
— ^between the two gases lies in the larger content of caroonic 
oxide in water gas and of marsh gas (^or light carburetted hydro- 
gen) in coal gas. In the treatment of the intensely heated 
carbonaceous matter with steam, it is the object of 4he manu- 
facturer of water gas to produce as much as possible of car- 
bonic oxide — a combustible gas — to the end of diminishing 
the quantity of carbonic acid gas, which is incombustible. 
There is no feasible method of subsequently removing the 
carbonic oxide from the gaseous product, desirable as this step 
is regarded by all. 

• M«'*TE. - In order to ascertain whether this opinion was pablished as given by 
it^ A'lthor, and if he still heM the same views, I wrote to him and received a 
fAHytTt^i-^ which will be foand in connectiou with pamphlel entitled ** Water Gas 
.« r'AHr,7tor\A. anthorities collated by U. E. Young, Jte.'* 

' k^^,rt -,f Prof. Hr:nry Wnrtz'to Charles D. Franoklvn, Pr«6ident of the 
VC ^m**-: v»i <;irt:;;fht CoiDpa'ny of New York, Maroh 4, 1S78," Journal of Gaalight- 
.nt{. V4t/^r ^r-i'^'^.j .t/x. May 7th, 1S78. 

" '',SAm ^rf.' f..oei/jknic and orgiinic, Bloxam. p. 141. Encyclopedia of Chem- 
«**"/ 'M . > Yf^ ' American Gaslight Jonmal, Haroli J and 16, 1878. 
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"Carbonic oxide gas is not only unfit for respiration, but it 
is deleterious. Not only can it suffocate, it poisons.'** 

"One hundredth part of this gas (carbonic oxide) mixed 
with pure air, renders it almost paralyzing for Varm-blooded 
animals."^ 

"Carbonic oxide is a gas of so poisonous a character that, 
according to Leblanc, one volume of it diffused through on© 
hundred volumes of air totally unfits it to sustain life."" 

"Warm-blooded animals soon die in an atmosphere containing 
carbonic oxide, even a slight admixture, as low as one per 
centum, being sufficient" (to produce that effect).* 

The small content of carbonic oxide in coal gas imparts to 
it its poisonous properties, since the more abundant constituents 
f hydrogen and marsh gases) are simply irrespirable, i. e., non- 
life-sustaining, but are not poisonous, and the authorities seem 
agreed in estimating the deleterious effects of coal gas by its 
percentage of carbonic oxide. ^ But as water* gas contains four 
to five times as much carbonic oxide as coal gas, it is not 
strange that numerous deaths have resulted from the substitu- 
tion of the former for the latter, or that the use of an illumin- 
ating gas possessed of such deadly properties has been 
expressly forbidden in countries where the preservation of the 
citizen's life is a matter of serious governmental concern.' 

The unignited escape of water gas for a few hours from an 
open burner of the ordinary size, into a close sleeping apart- 
ment of common dimensions, would introduce sufficient car- 
bonic oxide to jeopard, if not destroy, human life, since (as 
before quoted) the contents of this poisonous gas has only to 
reach one per cent, to prove deadly to an unconscious sleeper. 

Again, the products of the combustion of water gas are more 
deleterious than those of coal gas. When equal volumes of 
both are burnt, water gas produces about fifty per centum more 



* Traite Elementaire Cbemie Medicale. Ad. Wnrtz. vol. i., p. 239. 

'* Chemie appliqnee a la Pbyziologie, a la PytLologie, et a THygiene. Gantier, 
ToL i., p. 14- 

> Chemisiry hiorganie and organic, Bloxam, p. IIH. 

* liehrbnch der iLxperimenteJlen Toxicologie, Herman, p. 102. 

7 Handbach der guricbtlicben Cbemie, Sonnenscbein p. 299. Handbnch d«r 
Toxikologie, Huseman, p. 657. l^ebrbncb der praktiscben Toxicologie, Werber, 
p. 82. 

* Bep'-rt of M. Pelonze to Municipal Council of Paris. June 24 and 28, |854. 
Joomal of Gasligbting, &o., May 28, 1878. American Oasligbt Journal, June 
16, 1880. 
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carbonic acid gas.® Consequently with the same eonsnmptioii 
of water gas and coal gas, the atmosphere of an apartinent 
would be much sooner vitiated by the use of water gas. 

Perhaps ijie most terrible calamities arising from the inhala- 
tion of illuminating gas occur in houses into which the service 
pipes have not been introduced, but into which the gas finds 
its way through drains or other openings from a defective 
main, and where the true cause of the trouble is at first passed 
over owing to the non consumption of gas on the premises/* 
That uiider such circumstances the consequences would be 
much more serious with water gas than witn coal gas, follows 
very naturally from my previous remarks on carbonic oxide. 
In fact widespread disorders which were at first regarded as 
epidemics of cerebro- spinal meningitis and typhoid fever have 
been traced to the presence of carbonic oxide in the atmos- 
phere.^* 

(Signed) CHAS. U. SHEPHARD, Jr. 

OPINION OF E. S. WAYNE. M. D. 

Chemicaij Lasobatobt, 67 £. Fifth Sthkit, ) 
CiNC.NNATi, Ohio, Nov. 29, 1871. ( 

Dear Sir : The production ot* ilhiminating gas by the vapor 
of water passed through coal, coke or other forms of carbon, 
heated to a red heat, or beyond, is by no means a novelty. It 
was originally discovered by Selligue, of Paris, between thirty 
and forty years ago ; at the time of its discovery it was thought 
to be an advance in the ecortomical production of illuminating gaB* 
as it produced from a given weight of coal or coke an increased 
volnme, and also one of higher illuminating value than gas made 
from coal in the usual way. 

Chemical examination of the gas proved that it contained* a 
very large amount of carbonic oxide, a highly deleterious g«s, 
but its use was attended with so much risk of life that it was 
never extended, and I believe was positively forbidden by the 
authorities at Paris. 

Gas made by the water process, no matter what form of 
carbon may be used, whether anthracite, coke, &c., according to 
the analysis of it, made by M, Langiots, Paris, always contains a 

» •• Carbonic Oxide," Prof. Henry Morton, American Qaslight Journal, March 
2 and 16, 1878. 

10 Geverbe Hygiene, Euienberg, p. :^2 ; BeziehunglEn der Luft zu Kleidnog, 
WohnuDg nnd Boden von Petienkoffer, p. 87. 

*i Ge'w^erbe Hygiene, Eulenberg, p. 602. 
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learly constant quantity of carbonic oxide ; the volume of this 
langerons substance be found to be from twenty to twenty-six 
per cent. 

To show the deleterious character of this carbonic oxide, and 
bow small a quantity of it it takes to make a mixture with atmos- 
pheric air fatal to animal life, I will transfer and quote from 
Traite de Chemies, by Pelouze & Fremy, Paris, page 913 : 

*'If a bird were placed under a glassand 0.025 of it introduced 
and free from carbonic acid, the bird becomes uneasy, spreads its 
mngs and falls dead in less time than a minute." In summing up, 
he says the gas extracted by water can be employed only in very 
limited cases, and it will always present the grave inconvenience 
we have just indicated. 

In comparison with coal gas, that made by so-called water 
process contains five or six times the quantity of caibonic oxide; 
consequently its use, as mentioned by the celebrated French 
chemists in quotation above, must be attended with serious 
danger. An atmosphere containing only 0.01 per cent of it is 
more dangerous than one containing 0.25 per cent of carbonic 
acid ; from Xhis may be understood the daui^jerous consequence 
to life by the accidental escape of gas containing so large a 
proportion of carbonic oxide — 20 to 26 per cent — into a close 
room at night, from leak in the gas fixtures, or a light acciden- 
tally put out, or a tap not completely shut oft'; such accidents do 
occur with the use of coal gas, and will also with the use of 
water gas. We often read and hear of such accidents with gas, 
but they are seldom fatal, and the victims of such accidents, by 
removal to pure atmosphere, soon recover. But I am very much 
of the opinion, should the leak occur with water gas, that the 
victim when found would be past human aid; instead of the 
physician, there would be a call for the coroner. Another fact 
which makes water gas more dangerous than coal gas is that it is 
about double the specific gravity of coal gas, also heavier than 
the air, and consequently will not difl'use itself rapidly, but settle 
to the lower portions of the room and render the atmosphere 
there quickly dangerous to the occupants. Coal gas, on the other 
hand, is lighter than atmospheric air ; it ascends and only slowly 
diflTuses itself down towards the lower parts of the room, where 
its more intense and easily recognized odor will soon give notice 
to the occupants that something is wrong, and insure an invest! 
gation to find out and remedy the defect, 

48 
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The toxic eflFect of carbonic oxide, a blood poison, is verj 
<littercnt from tliat of carbonic acid ; it is frequently used as h 
means of suicide and seldom fails in carr^'ing out its intent 

The combustion of coal and water gases yields carbonic acid, 
as well as containing more or less of it in the gas. It is a gas 
that is exceedingly objectionable, and without having the toxic 
property of carbonic oxide is the cause of much discomfort when 
escaping into the atmosphere of a room, causing headache, 
vertigo, &c.; consequently it is desirable that in the use of 
illuminants we select that which yields during its combustion 
the smallest amount of carbonic acid. Coal gas yields fifty per 
cent less of it than water gas. 

To sum up the objections to the use of water gas, they areas 
follows : 

First — Its great specific gravity prevents its diffusion in case 
of a leak. 

Second — The large per cent, of carbonic oxide m it, and its 
toxic character. 

Third — That its combustion yields double the amount of car- 
bonic acid til at coal gas does. 

For the above reasons the introduction of water gas for general 
use is a matter that should be thoroughly weighed, and not 
hastily decided ui)on by the authorities; and it is also of enough 
importance to warrant a full invcttigation by the Board of 
Health. 

E. S. WAYNE, M. D., 

ChemisL 

N. T. LUPTON, rilOFESSOK OF VANDEK13ILT UNIVEKSITY, Says: 

" The deleterious effects of coal gas, after the removal of gascB 
containing sulphur, are generally estimated from its percentage 
of carbonic oxide, and as water gas contains from four to five 
times as much of this poisonous constituent as coal gas, its use 
has been condemned as dangerous to health. 

''The products of the combustion of water gas are also more 
deleterious than those of coal gas, since a much larger quantity 
of carbonic acid gas is produced. A given volume of water gas 
produces, when burned, al)out fifty per cent, more of carbonic 
acid gas than is produced by the combustion of an equal volume 
of coal gas." 
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CflAS. M. CRESSON, M. B., THE EMINENT driEMlSf 0^ PHILA-- 

DELPHI A, PA., Says : 

"Asphyxia by carbonic acid, hydrogen or olefiant gas, is not 
poisonous. The action of carbonic oxide upon the human system 
18 of a diflferent nature from that produced by any ot the gases 
enumerated. In addition to asphyxia, carbonic oxide produces 
an organic change in the blood, a poisonous change, which, when 
once established, places the patient beyond the reach of 
antidotes." * 

THE EMINENT AND UNQUESTIONED AUTHORITY, DR. N. U. 
SCHILLING. IN flIS TRAITE D'EOLAIRAQE PAR LE GAZ. DE 
HOUILLE, EDITION, 1879, Page 174, Says : 

**It is certain that carbonic oxide is the only constituent of 
illuminating gas that is fatal in its effects. This gas, carbonic 
oxide, it is believed, possesses such an irresistible chemical 
attraction for the blood that it drives out the atmospheric oxygen 
ana substitutes itself for it. The blood then becomes unfit for 
carrying on the vital functions, death occurs, not by asphyxia, 
but by poisoning." 

THE ACTIONS AND OPINIONS OP THOSE INSTRUMENTAL IN INTRO- 
DUCING WATER GAS INTO THE CITY OF NEW YORK, REGARD- 
ING ITS DANGER. 

The manufacturers of water gas, seeing the fatal results from 
its use, began in 1881 to attempt the removal of the poisonous 
carbonic oxide, as evinced by the extracts from the following 
letter of civil engineer John F. Harrison, to E. Stern, Esq., 
original promoter of water gas in New York city. 

NhW YoBK, September 8, 1882. 

E. Stern, Esq.: 

According to an arrangement made with you in January last, 
that in conjunction with M. Jerzmanowski I should conduct an 
experiment at the works of the Municipal Gas Qompany on 
Forty-first street near Eleventh avenue, for thfb^urpose of deter- 
mining the practicability of manufacturing gSr for illuminating 
and other uses by the decomposition of steam in the presence of 
quick lime and thereby getting rid of the noxious element of 
carbonic oxide so abundant in the ordinary process of water gas 
manufacture, by transferring it into carbonic acid while in the 
nascent state, to be subsequently removed by proper appliances^ 
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I will state that from May 10 to June 6, both inclusive, We made 
iifty -seven experiments and tliereby ascertained all the essential 
features of the problem could be attained. * » ♦ 

Respectfully submitted, 

JOHN F. HARRISON. 

We now come to the verification of Prof. Henry Morton's pre- 
dictions, at which some of his wise or interested professional 
brethren cavilled when made, although it is with regret that such 
a record should go forth, proving either the culpable ignorance 
of our boards of health or their scientific advisers, or else a scan- 
dalous disregard for the human lives committed to their care. 

[For list of fatal and serious accidents resulting from the inhala- 
tion of illuminating water gas in New York city and .the city of 
Brooklyn, from 1878 to 1882, see page 93.] 

As a complimeiital proof of the correctness of the opinions 
before stated, it may be noted that the same fatal effects, but in a 
still greater degree, comparatively, have followed the introduc- 
tion ot water gas into tlie following cities, viz. : Indianapolis, 
Ind., Toronto, Can., JSewburg, N, Y., Middletown, Conn., 
Rondout, N. Y,^ Dover, N. H., Paterson, N. J., Scran ton. Pa., 
Baltimore, 'Md., Pullman, 111. 

CONCLUSION— THE REMEDY SUGGESTED. 

The public has bestowed a most valuable franchise on the dia* 
tributors of illuminating gas. These privileges, from the special 
character of the business, are more valuable and exclusive than 
those given to any other corporations. 

In return for these grants the public has the right to demand 
that its interests be subserved, certainly to the extent that the 
lives of its urban populations be protected, and not jeopardized 
simply for the lucre of those exercising chartered privileges. 

it is true the developments of our civilization demand that cer- 
tain risks be taken, so that the enjoyment of our comforts or 
luxuries may" be more complete, but where life is perilled m the 
remotest degree, f& highest civilization, morality and intelligence 
demand that the greatest care be taken, and this regardless of 
the expense attending such precautions, and that no risk be run 
unless it be absolutely necessary, and that the public receive bene- 
lits much greater than are equivalent for the hazards to which it 
is subjected. 
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flas the public resei^ed any compensation for the distribution 
of water gas ? None whatever. If there is any benefit the 
manufacturer has alone profited by it. 

Then why should the distribution of water gas be allowed 
here ? Are lives less valuable than where it has been interdicted 
in Europe, as shown above, or in the State of Massachusetts, and 
in several other States and cities where, after careful examination, 
we understand its manufacture is not allowed? 

There is no reason why the carbonic oxide in water gas is not 
kept down to five per cent, instead of thirty, except the greed of 
the manufacturer. 

Water ^as containing but five per cent, of carbonic oxide 
would be comparatively harmless, and such a gas was made and 
distributed for several years in Narbonne, France; it contained 
less than four per cent, of carbonic oxide. 

The description of mode of manufacture, plans of the plant, 
and analyses of the gas may be found in the Journal fur Gasbel- 
euchtuug und Wasserversorgung, year 1859, page 374 ; year 
1861, page 90 ; also in the Journal de Teclairage au gas, year 
J 859. 3 

Extract from the American Gaslight Journal, year 1860, page 
121 : The gas whfch is used for lighting the city (Narbonne), 
is almost pure hydrogen. 

Carbonic oxide can also be removed by the Spencer process ; 
see London Journal of Gaslighting, July 29, 1873, page 686. It 
is stated in report of civil engineer John F. Harrison, quoted 
above, that it can readily be removed. 

This being so, why is it not removed ? 

Because the public is careless of its rights. 

The remedy is in its hands ; do not permit the distribution of 
any gas containing more than ten per cent, of carbonic oxide 
under severe penalties. 

Deaths by the inhalation of illumijiating gas will then be 
events almost unheard of. 
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APPENDIX E. PAPER 20. 

Water gas.— is it a dangerous poisok? 

They had a Scare Crow once in New York. 
Resalt : More Water Gas used than Goal Gas. 
It did not scare worth a cent. 
The 8care Crow has been brought to Brooklyn. 

" The recent attempts to introduce water gas, as an illumin- 
ating agent, renders tlie above question one of vital interest to 
every person using gas, either for lighting, heating or cooking. 

" Water gas is obtained by passing steam over and thropgn 
anthracite coal, and as the steam is decomposed by the i^ted 
carbon the hydrogen is set free and carbonic oxide produced, 
and for illumination, enriched with crude oils, naphtha, &c. 

** The only poisonous constituents of any illuminating gas is 
its carbonic oxide, as the following quotations from standard 
authorities abundantly prove. 

" The gas containing, therefore, the larger percentage of this 
insidious poison is the more dangerous to Use. 

" From the best authorities the following is the analysis of 
water gas and ordinarv coal gas, the latter safely and satis- 
factorily used in Brooklyn for upward of twenty-five years. 



COAL GAS. 

Carbonic acid 1.950 

Oxygen .139 

Olefines 5.504 

Carbonic oxide 4 . 167 

Hydrogen 45 . 857 

Marsh gas 40.948 

Nitrogen- 1.445 
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WATER OAS. 

Carbonic acid 371 

Oxygen '. 1.021 

Olefines 17.363 

Carbonic oxide 27 . 893 

Hydrogen 23.487 

Marsh gas 24 . 612 

Nitrogen 5 . 235 

99.982 

** It will be seen by the above that water gas contains nearlj 
seven times as much carbonic oxide (a rank poison) as ordinary 
coal gas, and is seven times as dangerous to use. 

" (^uite recently strenuous efforts have been put forth U) 
induce the use of naphtha water gas as an agent for illumina- 
tion, but HO great has been tlie popular dissatisfaction in this 
country and abroad, that laws have been passed prohibiting ite 
iiiauufacauro and sale. Both the States of Massachusetts and 
Saw J«*rHey, after the most thorough and patient investigation 
UuMi nicunily (uiaeted laws prohibiting the manufacture m 
HnUi nt thin character of gas.' 
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" Selligue, in 1840, obtained permission to use the gas in the 
towns of Dijon, Strasburg, Antwerp and two of the faul^ourgs 
of Paris and Lyons." 

*' I am confirmed in my conclusions that whatever dangers to life and health, 
may or do arise from the use (or rather abuse) of illuminating gases, these will 
not be enhanced in any way by an increase in its proportion of carbonic oxide. 

PROF. WUBTZ." 

" The allegation that this * water gas * has been prohibited in Paris is directly 
denied by Prof. Adolph Wurtz of that city.** 

(See report of Board of Health to the Board of Aldermen, New York City, 
April 15, 1881.) 

Beport of Prof. Henry Morton, December 8, 1879 : 

*• You will see that I not only agree with Prof. Wurtz in considering carbonic 
oxide as rendering all gases which contain it more or less dangerous, but also 
regarded the danger from any gas as so small, and modified by so many other 
conditions, that this question need not, and undoubtedly would not, influence 
the practical adoption of any gas for domestic uses, provided it were otherwise 
desirable.*' 

"At Strasburg, an accident occurred which put a stop to its use. 

*' 1'he gas escaped from the pipes into a baker's shop and was 
fatal to several persons, and not long after an aeronaut named 
Delcourt, incautiously used the gas for inflating his balloon, he 
was made insensible in the car, and those who approached the 
balloon to give him assistance fainted and fell likewise. 

'*The use of the gas has been interdicted on the continent of 
Europe. 

'* The cities of Boston, Mass., and Cincinnati, Ohio, after a 
most tboroug;h and searching investigation refused by their muni- 
cipal authorities to allow the sale of naphtha water gas. 

*^ And the day is not far distant when our legislative authori- 
ties will pass laws preventing its manufacture and use." 

K coal gas companies control them. 

"We quote from eminent chemists whose opinions are known 
and respected : 

" Prof. Henry Morton, President of Stevens' Institute of Tech- 
nology, says : * Carbonic oxide stands condemned as a rank 
poison, very exceptionally dangerous as compared with other 
constituents of illuminating gas.' 

"Thenard's Chemistry, Paris, 1834, t. i., p. 274: * carbonic 
oxide, it kills immediately, the animals who breathe it.' 

" Beisig Munich's Handbook on Coal and Water Gas (page 59) 
says : * This latter gas in particular is dangerous on account of 
its large contents of carbonic oxide.' 
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"Hydrogen and light carbur«tted hydrogen can be mneh 
more readily respired without injnrions consequences. 

" But not so carbonic oxide ; the poisonous eflfects of this 
gas are known. 

" Bernard Lecons, sur les effet des substances toxiques, Paris, 
1856. This author says : 

Carbonic oxide is one of the most poisonous gases knowB." 
Schorlmmer Chemistry of Carbon Compounds, London, 1874, 
p. 63, under carbonic oxide. * It is but sparingly soluble ia 
water and acts as a strong poison, producing death when 
inhaled even in small quantities.' 

" Stockhardt*s Chemistry, p. 100 : * Carbonic oxide is extremelr 
poisonous.* 

" Hassett, the distinguished German chemist, says : * Carbonic 
oxide has been found to be a most active narcotic poisoD 
for man.' 

" Charles M. Cresson, M.D., the eminent chemist of Philadel- 
phia, Pa. * In addition to asphyxia, carbonic oxide produces 
an organic change in the blooil, a poisonous change, which 
places the patient beyond the reach of antidotes.* 

" E. S. TVayne, M. D., of Cincinnati, who is probably the most 
eminent chemist in the United States, says: *The so-calleil 
water gas contains five or six times the quantity of carbonic 
oxide, consequently its use must be attended with serioiis 
dan^r. I am very much of the opinion should a leak occur 
^ which is of frequent occurrence > the victims of such accident 
when found, would be past human aid, instead of a physician a 
coroner would be required.' " 

Onir opinion, he hmd no facts. 

R- ORden ]>on?miis. Professor of Chemistrr and TciicoIogT, BelleTne Ho^iul 
Medical O^lege. New York : 

^^HariQg been informed tb^t partirs are circolalinj; reports that the £*> 
famished by your company is particalarly poisonous^ and kariiig been req3«5st«*i 
u> express an opinion on t'hiK i&abject. t b^ leave to state that the triTial Taro- 
tk>n$ in the gases made by different prts^esses is of no importance in regani t*^ 
health. e3Lce|>«ing as to the pn.Hlacts of their ci^mbostion. In this respect yoc 
fMs is superior to all others, as it does n<.^t contain imparities existing in fi^ 
sanoiifCtared from bitaniinoos coal/* 

E. FranklaniL Professor of Chemistry, Royal College of Chemistry, So«tii 
Kensington Maseam, London. England : 

*' I hare no hesitation in sayinc that it may be osed with saafctr both in pabtc 
and priT.«te hoases. I shonKi be\ielighted to sabstitnte this pore and povexfsl 
agent for the gas vith vhich my hoase in Lond*jn is at present suppled.** 

We hare al^o reports from Henry Wortz. Ph.D., of HobokcB, N. J , and Ai 
Wnztz. Membre ie llnstitixt. Professor a la Facolte de lIcdiciBe ct a la FacvlK 
lies S;i«?nc:?Sw Pari<w France, confirming the statement that the prodncts or effertt 
mi boining this gas aie leiss objectionable* to a maihed extent, than with g*» 
from ga& ceaL 
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"No accumnlation of citations of vague and crude . opinionSr stereotyped 
through generations of school books an to the danger of small percentages of 
carbonic oxide in air, should have any influence on reasonable minds, when it is 
only by rare accident or stupidity that even these small percentages can be com- 
municated to the air of a close room. 

PROF. WURTZ." 

< • 

'' Webster defines carbonic oxide a compound of carbon and 
oxygen. * It is fatal to human life.' 

" Appleton's Encyclopedia says : ' Carbonic oxide, or oxide of 
carbon, is a colorless gas without smell or taste, but more irres- 
pirable and poisonous than carbonic acid, its inhalation causes 
immediate asphyxia.' 

" Booth's and Tabor's Chemistry, page 321, a text book in 
most of our schools, public and private, teaches the pupils that 
carbonic oxide is a powerful narcotic poison. When breathed it 
is fatal. It produces before death giddiness and insensibility, 
followed by profound coma. 

" Townes Chemistry, page 168, another acknowledged stand- 
ard text-book : ' Carbonic oxide is colorless, has very little odor 
and extremely poisonous.' 

" N. T. Lupton, Professor of Vanderbilt University, Tennessee, 
says : * The products of the combustion of water gas are more 
deleterious than those of coal gas, since a much larger quantity 
of carbonic acid gas is produced. A given volume of water 
gas produces, when burned, about fifty per cent, more carbonic 
acid gas than is produced by the combustion of an equal 
velum* of coal gas. 

" But why go on and multiply authorities acknowledged and 
respected, all of which lead to same conclusions ? " 

Oh do ! Scare some more ! 

'** We would call your attention to these facts as stated above, 
and beg you to notice that these are the published statements 
of disinterested authors and teachers, and not the opinions of 
paid experts." 

And circulated by disinterested companies ! 

" It is the daily experience of ^as companies that complaints 
reach them of leaks occurring m cellar parlors, or sleeping 
apartments. 

" During the past quarter of a century in very few instances 
deaths have occurred from inhaling inordinate quantities of 
coal gas, while since the introduction of water gas (less than 
four years, in the cities of New York and Brooklyn) we have on 

49 
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record a long list of persons killed by its deadly effects, with 
many more who have been overcome by inhaling it and have 
probably died." 

When facts are waoting, draw on your imagination. 

" Should any persist in its use notwithstanding the extreme 
danger attending it, great caution should be exercised and care 
taken to turn off the flow every evening by some entirely 
reliable person, so that not even a small quantity could by any 
possibility escape." 

Take the same care with any gas. 

" The various quotations from eminent chemists and others 
given thus far, make it abundantly manifest that, in the opinion 
of the standard writers on chemistry as expressed in their 
publications, carbonic oxide is one of the most virulent and 
dangerous gas poisons, the presence of which, even to the extent 
of a few per cent, in the air of a room, renders it utterly nnfit 
for breathing, producing headaches, &c., and often fatal to 
human life." 

And yet they continue to seU coal gas, which they admit contains a.few per 
cent, of carbonic oxide ! 

How consistent ! 

Carbonic oxide, like alcohol, has its uses and abuses. 

Pure carbonic oxide has been used safely as an anaesthetic agent, upon man as 
well as upon lower animals, by Ozanam and Tourdes, both these famous author- 
itios comparing the symptoms to those of chloroform. 

Hot steam is often fatal to life, but tea kettks are still used. 
* 

Persons may drown in bath tubs, but water will continue to be introduced. 

"Stoves and furnaces through accident or delect often emit carbonic oxide 
into our dwellings to a far greater extent tban could proceed from any leak in 
gas pipes. Yet stoves and furnaces are not practically condemned for this. 

PROF. WUETZ." 

State of New York, County of Kings, ss. 

KoBERT W. LiNDSLY, being duly sworn, deposes and states as follows: 1 
reside at number 485 State street, in the city of Brooklyn, and am over the age 
of twenty- one years. During the past three dnys, at the request of the Fulton 
IMuuicipal Gas Company, of the City of Brooklyn, I have examined a pamphlet 
which has been circulated in this city, entitled ** Water Gas, a Dangerous 
Poison," and have carefully examined all the newspapers mentioned on pages?, 
8, 9, 10 and 11 of said pamphlet, except the newspapers called the ** Ifonkere 
Gazette," the '* New York Star," and the •• Mew York Mercury,** and none of the 
statements appearing on such pages, so exauiined by me are correct copies fiom 
the respective papers from which they purport to be extracts. None of the 
newspapers so examined contain the words "Water Gas" in connection with 
accident or danger, or in any other form, but in several of the said newspapen 
at the times referred to as having been caused by gas. In none of such papers 
so examined did the words or term "Water Gas" appear, and the items or 
alleged quotations on said pages of said pamphlet are wholly incorrect to that 
extent 
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Many of the said alleged quotatioos are wholly incorrect, and different in 
purport and effect from the newspapers from which they purport to be taken, 
and all of them are to some extent garbled and misleading. 

ROBERT W. LINDSLY. 

Sworn to before me this \ 
28th day of July, 1882. j 

A. R. Johnson, 

Notary Public, Kings Co. 

ACTION OF CARBONIC OXIDE WHEN INHALED. 

'*The phenomena produced by tlie inhalntion of carbonic 
oxide naturally divide themselves into Kve periods : 

1. Premonitory stage. 

2. Period of excitement. 

3. Period of anaesthesia. 

4. Deatli. 

5. Coroner. 

*' Can any one afford to take the chance of injuring the liealth 
and lives of hifnself and loved ones by patronizing any company 
or corporation that offers for sale this poisonous gas. 

"As a practical illustration of the foregoing, we quote from 
among the many instances where serious and fatal results have 
followed the use of this pernicious and deadly agent, all of which 
have occurred within the last four years, and hardly an instance 
from coal gas during the same period. 

*' Nicholas Le Roy, St. Cloud Hotel, New York city, died April 
25, 1878, from inhaling water gas, the cock having been left 
turned on by mistake in his room. — -N. V. World. 

"John Brown, No. 31 Bowery, New Vork, met his death on 
November. 8, 1878, by inhaling water gas. — N. Y. World. 

'' Susan Cochrane, No. 53 East Twelfth street, New York city, 
died on January 23, 1880, from inhaling water gas. — N. Y. 
Tribune. 

"John Donovan was killed by inhaling water gas, at 115 
West Twenty-tirsc street. New York city, on May 3, 1880. — ^ 
N. Y. Herald. 

'' Lewis Baker died at French's Hotel, New York city, by 
inhaling water gas, May 19th, 1880. — N. Y. Herald. 

" Fifteen young ladies, employees of Messrs. Copcutt & Co., 
•were nearly suffocated, and were with great difficulty brought 
back to consciousness. — Yonkers Gazette, October 16th, 1880. 

" Sofio Ingenito, 79 Spring street. New York, killed October 
30th. 1880.-^. Y. Tribune. 
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?Wd nien Wete suffocated at No. 80 Duane street, New York, 
ater gas. — N. Y. Papers, December 10th, 1880. 

5. Sherwood, of Westport, E. L, who was suffocated with 
u a room at Earle's Hotel, died yesterday in St. Vincent's 
)itai.— N. Y. Times, December 17th, 1880. 

.1. A. Stillwell was killed by water gas at North Eiver Hotel, 
3r West and Barclay streets. — N. Y. Times, December 

, 1880. 

i^rederick Albers was rendered unconscious by inhaling 
r gas at Summit Hotel, Bowery, and was with great diffi- 
' revived — Jj. Y. Tribune, December 27th, 1880. 

i. B. Reynolds was killed by water gas at Van Dyke House, 
ery. — N. Y. Times, January 3d, 1881. 

ohn Brennan was rendered unconscious by inhaling water 
a,t New England Hotel, Bowery. — N. Y. Papers, January 

1881. 

• 

i^atrick Nolan, killed by water gas at No. 10 First street, 
York city. A woman who was lying by his side was 
►ved to Bellevue Hospital, where she died. — N. Y. Herald, 
.ary 1st, 1881. 

d!ichael Lynch, 27 East 27th street, rendered insensible by 
ling water gas. — N. Y. Sun, January 14th, 1881. 
Tolin B ram an, 30 Bowery, suffocated by water gas. — N. Y. 
January 22d, 1881. 

Tohn Gallen and H. Knapp were nearly suffocated by water 
it the Central Hotel, corner Canal and Elm streets. — N. Y. 
January 24th, 1881. 

ienrietta Bravedoffer and Barbara Weis were killed at the 
e of F. Handrich, Third avenue, near 57th street, New 
:.— N. Y. Papers, February 12th, 1881. 
Justav Bertlein was killed by water gas at 310 Broome 
t.— N. Y. Sun, April 4tli, 1881. 

\.ndrew O'Donnell was killed by water gas at Summit 
il, Bowery.— N. Y. Star, April 8th, 1881. 
lophia Vensen was killed at 200 West 56th street, New York. 
Y. Tribune, April 25th, 1881. 

?hree men were nearly killed by water gas at the Putnam 
36, 26th street and Fourth avenue, New York. — N. Y. 
3ury, November 13th, 1881. 

Hiomas J. Durand was killed by water gas at the Occidental 
a, Bowery.— N. Y. Tribune, February 17th, 1882. 
I. H. Stryker was killed by water gas at Bridge Hotel, 
;ham street.— N. Y. Tribune,* March 2d, 1882. 
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" Frederick Hoffman was killed by water gas at Korth Siver 
Hotel, Barclay street.— N. Y. Tribune, March 2d, 1882. 

" Two women were nearly killed at 106 East l4th street, New 
York.— N. Y. Tribune, May Slst, 1882, 

" Wm. Makin and wife were killed by water gas at Mortimer's 
Hotel, Morris street.— N. Y. Sun, June 2d, 1882. 

" P. R. Covert was killed by water gas at French's Hotel.— 
N. Y. Tribune, June 2d, 1882." 

BROOKLYN VICTIMS. 

" Four men were seriously injured from escaping gas at the 
Fulton Municipal Gas Works, JJrooklyn. Peter Quinn, one of 
the victims, altiiough not killed, was in a precarious condition, 
removed in an ambulance to the Long Island College Hospital. 
-Ikooklyn Eagle, April 17th, 1880." 

The reconlH of tbe Honlth DepartmentH of New York and Brooklyn contain a 
^rMHtttr umnber of uccidcntH and deutliH ariHing from inhaling coal gas than from 
water guH . 

Wattir guH iH iiRod in hoHpitalH. 

iluudrmlH of phyHioianH have it. 

Tbe best liotelH, thetitri^H, chuvchefl, public buildings and private dwellings 
burn it 

NVIiy ? 

It iH brighter, cheaper, hoaUhier than coal gaH. 

1h Helling al>out 200, 000,000 cubic feet water gas in Brooklyn per annnm, is 
enlarging itw works and extending its mains. 

('Undie power water gas, 27 to 30. 

(kindle powt-r coal gus, 14 to 18. 

Yoii get nearly twice the light from the same quantity of water gas than from 
c Mil gas. 

No cliarge made f r putting in service pipe and meters. 

" Two hiborors were stupefied in open air while opening street 
niaiiiH of the Fulton Municipal Gas Company, of Brooklyn, cor- 
ner of Fulton and Oxford streets, November 15th, 1880. 

**A laborer employed in putting in service pipe for Fulton 
Municipal Company, at Singer's Sewing Machine Company* 
Fulton street, was overcome by gas. — April 1st, 188*2. 

** Matilda Hogteldt was killed by water gas at 296 SacketVi 
Hti'nnt. —Brooklyn Union-Argus, April 15th, 1881. 

** l*at. Cook was killed by water gas at the works of the Fultoxi 
Municipal Gas Company, Brooklyn. — Union- Argus, July lltVi, 
IHHI. 

" J \ )\\n Agins was suffocated by water gas at the Clinton Hou^€, 
Ib'tMiklyn, was removed to Long Island College Hospital, wh^i'e 
In^ iIIimI. Union-Argus, October 13th, 1881. 

••Julia Nnilsou and Nina Lawson were rendered unconscious 
\\\ InluUing water gas at 49 Tompkins place, Brooklyn. — Ea.gl^> 
{S\^M\PV lf)tli, 1881. 
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" Bichard Smith was nearly suffocated by water gas at 17 
Red Hook lane, Brooklyn. — Union-Argus, March 7th, 1882. 

** W. King, of West Eandolph, Vt., was suffocated by water 
gas at the Clinton House, May 13th, 1882, and was with great 
difficulty revived. 

" A. H. Coldwin, of Boston, was nearly killed by water gas at 
the Pierrepont House. When discovered he was unconscious. 
Physicians were summoned, and after working over him for two 
hours, he was restored to his senses. — Brooklyn Daily Eagle, 
AprU 17th, 1882." 

APPENDIX E. PAPER 21. 

A Summary of Cases Kepokted 

IN THE 

ENGLISH AND AMERICAN LAW REPORTS, 

BelaiiDg to the Id jury of Person and Property from the Escape and Explosion 

of Illuminating Gras. 



June, 1883. Prepared by Stephen C. Betts, Law Librarian. 

Actions for injuries to person and death from inhaling illum- 
inating gas. 

Holly vs. Boston Gas Light Co. 1854. 8 Gray, 123. 

Action of tort brought by an infant of nine years of age, for 
injury to the plaintiff in her father's house, South street, in the 
city of Boston, January, 1854, from inhaling gas which escaped 
from the street and next door and ascended into the house to 
plaintiff's room in the third story of the house. The smell of 
gas was discovered by the father at eleven o'clock in the morn- 
ing ; a strong smell at the time of the child's going to bed, 
between 8 and 9 o'clock in the evening, and later, at 11 o'clock 
P' M., when the window in the child's room was drawn down 
^"Uy from the top. Early in the morning the plaintiff was 
found on the floor nearly insensible. She had been vomiting 
from the effects of the gas. Upon being brought into the air 
outdoors, together with medical treatment, the plaintiff recov- 
ered. 

Hunt (Aaron) and others vs. Lowell Gaslight Co. 
1861. 1 Allen, 343 (and 3 Allen, 418). 

Action for injury to the health of the several plaintiffs, 
^^^^afiioned by the flow and escape of gas from a main pipe of 
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the defendantB, laid down in Middlesex street, Lowell, through a 
sewer and drain into a tenement occupied by the plaintiffs. 
There was no gas pipe in the tenement. The smell of gas was 
first discovered in the kitchen, on January 27, 1857. Aaron 
Hunt was taken ill about one week after, and Edwin R, Hunt, his 
son, and Annis, a boarder, became ill. About the 13th of Febru- 
ary a daughter of Aaron Hunt died. 
See also two cases following. 

Emerson (E. W.), vs. Lowell Gaslight Co. 
Emerson (H. A.) vs same. 3 Allen, 410 (and 6 Allen, 
146). 

Two actions of tort tried together against a gaslight company, 
for an injury to the plaintiffs' health from the inhalation of gas 
which escaped from the defendants' pipes. 

In January, 1857, the gas escaped from the defendants' main 
pipe in Middlesex street, in tlie city of Lowell, under the same 
circumstances stated in Hunt vs. Lowell Gaslight Co., 1 Allen, 
343. 

Hunt (Geo. L.) vs, Lowell Gaslight Co. 
Same and wife, vs. same. 8 Allen, 169. 

Two actions of tort tried together against a gaslight company 
for an injury to the plaintiffs' health from the inhalation of gas 
which escaped from the defendants' pipes. 

The evidence tended to show that the plaintiffs lived in New 
Hampshire, and on the 4th of February, 1857, came to the house 
of Aaron Hunt, in Lowell, and remained there for nine days; 
that gas had escaped into the house under the circumstances in 1 
Allen, 344, (through the sewer and a drain to the house,) and 
the plaintiffs became ill and returned home, where they were 
sick for several weeks. The plaintiffs were allowed to prove that 
up to that time the family of said Aaron had been in perfect 
health, and that immediately or soon after the escape of the gas 
into the house, every member of the family became seriously sick. 
Three physicians testified that the sickness of the plaintiffs was 
of a low typhoid type, and that the breathing of gas as stated by 
them at the house of Aaron Hunt was the cause of it. 

Smith vs. Boston Gaslight Co. 1878-80, 129 Mass., 
318. 

Action of tort for personal injuries occasioned to the plaintiff, 
a minor, under five years of age, by the inhalation of gas, which 
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escaped from tbe defendants' pipe. The escape of gas which 
cansed the injury to the child, at the same time caused the death 
of his mother. The two occupied the same room and bed. 
There were no gas fixtures in tlie room. The escape of gas came 
from a crack in the pipe laid bv the defendant through the street, 
Thacher Court, on whicli plaintiff lived. 

Actions for injuries to person from escape and explosion of 
illuminating gas. 

Mose and wife vs* The Hastings and St. Leonard Gas 
Co., 1864, 4 Fost. & Fin., 324. 

December 23, 1862, gas eecaped from fractured main into 
plaintiffs' house in large quantities, then caught tire and exploded, 
causing injury to the plaintiff and his wife. The plaintiffs did 
not use gas. 

Parry vs. Smith, 1879, L. R., 4 C. P. D., 325. 

Gas escaped from a temporary connection made while defend- 
ant was repairing meter. The plaintiff having gone in the 
ordinarv performance of his duty with a light into the cellar 
where the meter had been : gas, which had escaped by reason of 
the insufficiency of the connecting tube, exploded and injured 
him. 

Brown vs. The N. Y. Gaslight Co., 1850, Auth. N. P., 
351. 

The case as stated, shows that the gas escaped from the main 
gaspipe, which seemed to have a recent fracture where the earth 
had sunk or caved away, opposite the vault, in front of No. 4 
Coortlandt street,- New York, June 15, 1849, during great alter- 
atiocs on both sides of the street. An exaniiViation siiowed that 
the gas insinuated itself through the loose sand into the vault. 

The plaintiff was a house mover, and in the line of his calling 
was at work at No. 4 in that street on the 15th of June, and had 
occasion to go into the vault for his tools, and called to one of his 
men to bring hira a light, the vault being a dark one. He was 
in the vault searching for wha*; he required when the light was 
brought, and instantly the gas which had been accumulating 
there exploded, and so severely burnt the plaintiff that he was 
deprived of all power of attending to his business for a period of 
abont six weeks, suffered great bodily pain, and his life was con* 
sidered for a part of the time in much danger. 

50 



394 

Lannen, an infant, V8, Albany Gaelight Co., 1865; 46 
Barb., 264 (aff M 44 N. Y., 459). 

Damages for injury received by plaintiff (seven years of age), 
from an explosion of gas, December 6, 1861. The gas escaped 
tlirongli a leak in the service pipe introduced by defendant, and 
gas ignited by match Ht by defendants' servant in looking for the 
leak. The effect was terrible and instantaneous. The interior 
of the house was blown to pieces. The plaintiff and her mother 
were blown up to the ceiling of the room they were in on the 
first floor, and then fell through the crushed and broken floor 
together with pieces of boards and timber into the cellar. The 
plaintiff's left thigh bone whs broken. The leg bone was sticking 
through the flesh two or three inches ; a flesh wound above the 
knee pan ; thigh l)one protruding through this flesh wound ; the 
l)onc was completely peeled off; it was necessary to saw off three 
inches of the bone ; there was a permanent shortened limb and 
stiff knee joint; the limb is two inches shorter; there was a 
great deal of suffering, and the plaintiff was confined to her bed 
three months. 

Kimmel vs. Burfeind, 1866 ; 2 Daly, 155. 

Action brought by plaintiff*, who was a tenant of defendant, to 
recover damages for injuries sustained by her by reason of an 
explosion of gas in her apartments. The fixtures were removed 
from the gas pipes, leaving the latter open and uncovered. The 
apartments were afterwards occupied by plaintiff. The tenant 
on a lower floor introduced gas, July, 1865, and an explosion 
took place, causing injury to the plaintiff*. 

Flint vs. Gloucester Gas Co. 3 Allen, 343, and 9 
Allen, 552, 1859. 

Escape of gas from uncapped pipe in room ; explosion ; injury 
to plaintiff's wife. 

Hutchinson vs. Boston Gaslight Co., 1876-77. 122 
Mass., 219. 

Action for injuries sustained by the plaintiff in jumping from 
a burning building, near the coiner of Washington street and 
Sumner street, in Boston, on the night of November 10, 1872. 
The fire being alleged to have been caused by an explosion of 
gas through the defendant's negligence. 
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Butcher m Providence Gas Company, 1878, 12 R. I* 
149. 

Action for injury to plants : 

Plants, in the plaintiff's greenhouse, which was connected with 
the public sewers, were injured by illuminating gas which escaped 
from the mains of the gas company, the defendant, into the 
sewers and thence found its way to the greenhouse and other 
greenhouses connected with the same sewers. It appeared that 
when the sewers were built by the city of Providence the earth 
was not properly packed, and the subsequent settling opened a 
leak in the gas pipes which caused the injury complained of. 

L 

Actions for injury to property from escape and explosion of 
illuminating gas. 

Holden vs. the Liverpool New Gas and Coke Company, 
3 Com. B. 1, 1844. 

Escape of Gas — Explosion and damage to house. 

The gas was supposed to escape from the internal supply pipe 
which had been torn or cut from the metre. It was in evidence 
that the occupier of the adjoining house smelling gas on his 
premises went to the cellar for the purpose of turning off his 
own supply, haying a lighted candle with him, and that the 
explosion in the plan tiff's house took place at that instant. 

Blenkiron vs. Great Central Gas Consumers' Company, 
2 Fost. & Fin., 437, 1860. 

Escape from contiguous premises, explosion, fire, damages to 
plaintiff's premises. 

Burrows vs. Marsh Gas and Coke Company, 7 L. R. 
Ex. 96 (affg. L. R. 5 Ex. 67), 1872. 

Explosion, defective service pipe, damages to premises and 
stock,' May, 1869. 

Lanigan vs. New York Gaslight Company, 71 N. Y. 
29, 1870. 

Escape, uncapped service pipe, explosion, damage to property. 

Schermerhorn vs. Metropolitan Gaslight Company, 5 
Daly, 144, 1872. 

Fractured service pipe, escape in cellar, explosion, damage to 
property. 
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Chisliolm V8. Atlanta Gaslight Company, 57 Ga. 28, 
187;^. 

Escape between service cock, under enrb, and inside cock, 
explosion, damage to storehouse. 

Bartlett vs. Boston Gaslight, Co., 117 Mass., 533 and 
122 Mass., 209. 

Tort for injuries to the plaintiffs reversionary, interest and 
estate in a house on Columbus avenue, Boston, caused by an 
explosion of gas. 

1873. In consequence of a leak in the street pipe, the gas 
worked through tlie soil into the plaintiff's house, and the tenant 
smelling gas took a candle and went into the basement of the 
house, and on arriving there the gas ignited from the candle and 
the explosion took place, causing the damage for which the 
plaintiff now seeks to recover. 

ACTIONS FOR NUISANCES FOR ESCAPE OF ILLUMINATING GAS. 

Imperial Gaslight and Coke Co. vs. Broadbent, 7 H. L. 
Cases 600. 

1856-59. Nuisance — Injunction. 

Parry vs, Croydon Commercial Gas and Coke Co. 11 
C. B. (N. S.) 578, aff'd Exch, Ch. 15 C. B. (N. S.) 

568. 

1861. Action by a common informer against defendant upon 
10 G., 4 C. 73, for permitting offensive matter to flow into cer* 
tain streams. 

llipkins vs. The Birmingham and Staffordshire Gaslight 
Co. 6 II. and N. 250. 

1860. Escape of washings. 

The gas tank was about sixty yards from the workings of a 
nn'ne, in consequence of which the floor of the tank cracked. 
Tlje washings in it flowed out and percolated to plaintiff's w^ell, 
rendering the water in it unfit for domestic purposes. 

Carhart us. Auburn Gaslight Co. 22 Barb., 297. 

1856. Corruption of water. 

Pottstown Gas Co. vs. Murphy. 39 Penn. St , 257. 
1856. Nuisance — Fouling well. 

Brown vs. lllius. 27 Coiin., 84. (See 25 Conn., 583.) 
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i5o*>* ]!faijBHi4;e — Comiptmg water. 

aiermm m. If all River Irrm Co. J .\Il«u ±1:^. (See 
± Allmi, 524). 

I*T>^5if. ^msfiuii^ — Fanliue water. 

Ottawa iiw& li^t and Coke Co. /^». (rraham. -54: HL 

I>^4^ Poniiiie weil. 

Peopled 5. Y, ^iaftiighrCo. ^ L*iu,4fiu: fUrBMh,, 

1^7^ ^liaftuee — i3#laf& 
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greatest influence upon the health of those employed in tlie 
works. But, in addition to this, it is necessary, before the gas is 
delivered to the holder, to remove from it those vapors which can 
be condensed, snch as tar, water, &c., and also those non-con- 
densable gases which either diminish largely the illuminating 
power if left in the gas, such as carbonic acid or which, when the 
gas is burned give rise to products of coipbuslion which are in- 
jurious, such as sulphuretted hydrogen and ammonia. The 
removal of these necessitates two other operations — condensation 
and purification, the latter of which may or may not prove a 
nuisance to the whole neighborhood of the works, according as it 
is done properly or not. 

First, as to the distillation of coal. This is performed in iron 
or clay retorts, three, five, six or seven of which, according to 
circumstances, are heated with one fire of coke to a high temper- 
ature. From 160 to 200 lbs. of coal are usually introduced into 
the retort at a time, the lids closed and the operation allowed to 
continue uninterruptedly for four or four and a half hours. At 
the expiration of this time the retorts are opened, the hot coke 
raked out and a fresh charge of coal introduced. The coke is 
wheeled to some convenient place and quenched with water The 
men engaged in attending the retorts are very liable to become 
affected with more or less severe affections of the respiratory 
organs. Dr. Peterson, city physician of Copenhagen, has pub- 
lished the results of hi« researches respecting the maladies of the 
employees at the gas works of that city : " Of 338 cases treated, 
200 were among the retort tenders ; 2P6 of the cases were non- 
surgical, and of these, ninety-six were of chronic or severe affec- 
tions of the respiratory organs; fifty of catarrhal dyspepsia; 
twenty-eight of general debility, with fever, and twenty-six 
rheumatic affections. The more serious respiratory affections in 
gas employees generally, arise from prolonged catarrh, and for 
the most part consist of symptoms of bronchitis and phthisis, and 
of these cases eleven per cent, were of persons possessing originally 
strong constitutions." There are two causes which contribute to 
this result. First, the exposure to very great variations of tem- 
perature. The toj) of the retort house is always open in order 
to permit the escape of the products of combustion from the fires, 
and in most places the sides of the retort house are entirely open 
or contain large doors at short distances from each other, through 
which the coal may be brought and the hot coke wheeled away. 
This condition of things occasions, necessarily, draughts and 
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BSive changes of temperature in the winter season* In addi- 
to this, it appears probable that the coal and coke dust add 
ewhat to the catarrhal affections of the respiratory organs. 

he gas passes from the retort through the hydraulic main to 
condenser, thence to the washers, where most of the ammonia 
jmoved, and finally to the purifiers where those noxious sub- 
lees, not removed by the condenser and washer, are taken away 
n \L These substances are chiefly carbonic acid and sulphur- 
d hydrogen. The objection to carbonic acid in gas is, that 
>wer8 the illuminating power very greatly. The sulphuretted 
rogen and other gaseous sulphur compounds are injurious by 
ng rise in burning to sulphurous and sulphuric acids which 
7 injure delicate structures, such as books, gilding, silks, &c., 
; may be exposed to the air of a room in which gas is burned, 
tre is quite a difference of opinion among scientific men as to 
injurious effects of sulphur in illuminating gas, but the weight 
vidence appears to me to be greatly in fav®r of the statements 
bhose who maintain that it is very injurious and should be 
oved from gas as thoroughly as possible. Where large 
itities of impure gas are burned it causes a rapid destruction 
Jxtile fabrics with a very acid condition of them. This was 
jcially noticed in the large public libraries in London many 
's ago, the covers of many of the books in the Athenaeum 
3 House, the College of Surgeons and elsewhere, becoming 
royed by the sulphuric acid from the burning gas. The 
lint of this acid was so great that it could be easily tasted by 
jing the exposed portions of the books to the tongue, 
its are quickly killed by the products of burning gas, since 
' are peculiarly susceptible of injury from the presence of sul- 
fous acid in the air. According to Drs. Christison and 
mer, as little as one part in 10,000 of air will kill plants in 
than twenty-four hours, and you cannot use gas in a con- 
atory either for heating or for illuminating purposes unless 
products of combustion are entirely removed. 

-ccording to Mr. Ghas. Heisoh, superintending gas examiner 
he corporation of the city of London, when sulphur is burned 
moist atmosphere (as is always the case with illuminating 
I, the amount of sulphurous acid formed is quite insignificant, 
rly all of the sulphur being converted into sulphuric acid, 
ch is a vapor readily condensed on the walls of, and articles 
tained, in a room. Each grain of sulphur, in burning as it 
3 in gas, gives rise to the production of just over three grains 
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of sulphuric acid. .One hundred cubic feet of gas, if they contain 
thirty grains of sulphur (a very common amount) would in burn- 
ing produce ninety grains of sulphuric acid ; and three burners, 
CHch burning four feet i)er hour, would produce between three' 
and four grains of sulphuric acid per hour, or about twenty 
grains in six hours, which would in great part be condensed on 
the contents of the room in which the gas is burned. One very 
striking instance in ])ro()f of the above is given : *' Some years 
since gas was introduced at the Royal Observatory in place of 
cam})hene lamps, for the photographic registration of magnetic 
variations, ifcc. In a very short time the surface of every 
reflector was destroyed, and the draw tubes of the telescopes quite 
corroded. It was found necessary to place a tube over each 
burner and to connect all of these witli a central chimney, in 
which a strong draught was maintained to carry off the products 
of combustion. These tubes were, for cheapness, made of zinc. 
In a few days all of the lamps were found extinguished by a 
crystalline substance which dropped on the burners, from the 
tubes. This ]»roved to be sulphate of zinc. To prevent this a 
contrivance was resorted to by which the condensed matter was 
run into a vessel at the side of the chimney, and in one of these 
vessels there was collected in six weeks, from a burner consuming 
only about a half foot per hour, three quarters of a pound of sul- 
phate of zinc." — London Journal of CJaslighting, December 29, 
1874, page 856. 

It is impossible to remove the sulphur entirely from gas, but 
nearly all of it may be got rid of. The English law requires that 
gas shall be absolutely free from sulphuretted hydrogen, and that 
the amount of sulphur in other forms of combination shall not 
exceed twenty grains (or in some works twenty-five grains), per 
one hundred cubic feet. 

To remove the sulpu retted hydrogen, carbonic acid, &c., sev- 
eral methods are in use, the materials used being lime and oxide 
of iron. Lime is used both in the wet and dry way. The wet 
lime process consists in passing the gas through milk of lime. 
This effectually removes the carbonic acid, uniting with it to form 
chalk, and takes away most of the sulphur compounds by uniting 
with them to form calcic sulphide or sulphocarbonate. The wet 
lime is, however, very objectionable on a(5count of the foul odor 
evolved from it when removed from the purifier, so that exclusive 
purification by wet lime has been generally abandoned. The dry 
lime process consists in passing gas through moistened slaked 
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lime placed upon travs. This is about as effective as the wet 
lime process, and is generally used in this country, but has been 
largely complained of as a nuisance where the works are situated 
in thickly settled districts, on account of the noxious and offen- 
sive odors evolved from the lime when removed from the trays, 
so that m New York city the companies have been compelled by 
the Board of Health either to resort to special apparatus for ven- 
tilating the lime and consuming these gases, or to use the iron 
oxide mixture for purification. In this city (Boston), a combina- 
tion of the wet and dry lime processes is used. The wet lime, 
through which the gas is first passed and which retains most of 
the foul gases, is drawn from the purifier through a series of 
boxes and settling basins before the water finally comes into con- 
tact with the air, when there is but little stench arising from it ; 
and the dry lime, when spent and removed from the purifiers, has 
no unpleasant odor. 

The iron process never creates a nuisance. This consists in 
passing the gas through some mixture containing sesquihydrate of 
iron. The great advantage of this is its cheapness, since the 
same mixture may be used over and over again. The sulphur- 
etted hydrogen in the gas reduces the sesquihydrate of iron to 
form water sulphur and hydrated sulphide of iron, which last, on 
exposure to the air, is changed again to sesquihydrate of iron, 
and more sulphur is set free. This proaess is adopted very 
extensively in the European works on account of its economy. 

The difference between the action of the lime and that of the 
iron mixture appears to be chiefly that while the lime removes 
from the gas the impurities which it contains,.'pefhap8 better 
han the iron mixtures, yet, upon the opening of the purifiers, 
t permits the offensive and noxious sulphurous gases, like 
sulphide of ammonium, to escape into the atmosphere, become 
diffused throughout the neighborhood and act as a nuisance much 
more readily than the iron purifier does, which fixes the sulphur 
by combining with it. So that, where works are situated iu 
thickly settled districts, the principal portion of the noxious con- 
stituents of the gas should be removed by wet lime before the 
gas passes through the dry lime, as in this city, and the " blue 
billy," as the wet lime residue is called, disposed of in such a 
Manner as not to become a nuisance ; or the dry lime should be 
thoroughly ventilated before the purifying boxes are opened, or 
recourse should be had to the iron mixture. 

51 
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Gas thus made consists chiefly of hydrogen (40 to 50 per 
cent.), marfih gas (35 to 45 per cent.), carbonic oxide (4^ to 7f 
per cent.), oletiant gas and other hydrocarbons (4 to 8 per cent.), 
and usually very small amounts of carbonic acid and air. Can- 
nel gas has about the same composition, the proportion of the 
hydrogen, marsh gas and olofiant mis being a little difierent. 

Gas made from petroleum or nai)htha need not occupy our 
attention, although it is made quite extensively in many of our 
large cities for enriching purposes, since, when made from Penn-^ 
sylvania petroleum, it contains no sulphur or ammonia and 
reqm'res no purification ; and I have heard it stated, by those 
familiar with it, that the pure petroleum or naphtha gas can be 
inhaled with as much impunity as nitrous oxide, the symptoms 
produced being "quite similar. By naphtha gas I do not mean 
su(*h gas as is made in gasoline machines, but gas made bj 
decomposing the naphtha in heated retorts. 

Water Gas. — There is still another variety of gas which is 
becoming quite rapidly introduced into many smaller towns, and 
which requires our careful consideration. I refer to the so-called 
water gas. The theory of the manufacture of this gas differs 
entirely from that of coal or naphtha gas. It depends, first, 
upon the production of a non-ilhiminating gas from steam ; and 
secondly, upon the manufacture of petroleum, naphtha or cannel 
gas, for the pur])ose of furnishing the luminants. The great 
advantage of this process is, that very large volumes of non- 
luminous combustible gas can be made very cheaply. This is 
done by passing steam over incandescent carbon, which has a 
very powerful attraction for oxygen, abstracts it from the steam, 
and unites with it to form at first a mixture of hj^drogen and 
carbonic acid. The carbonic acid is, on passing through another 
layer of coal, deprived of one half of its oxygen, and carbonic oxide 
is formed. Thus we have as the result, if the process has been 
properly conducted, a mixture of hydrogen and carbonic oxide, 
both of which gases are combustible but burn with a colorless 
flame. 

In making water gas, anthracite, not bituminous, coal is used, 
and great care is necessary to keep the temperature up to a white 
heat, since if it falls too low, a large proj)ortion of carbonic acid 
is formed, which diminishes the yield of the finished gas, since it 
must be removed by purification, or if it is not removed it injures 
the illuminating power very much. Anthracite coal contains 
sulphur and yields amnaonia when distilled, so that purification 
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gas as thus made contains, as a rule, about forty to fifty per cent, 
of hydrogen, thirty to forty per cent, of carbonic oxide and about 
ten per cent, of petroleum or naphtha gas. 

Strenuous efforts are of course being made by the owners of 
the various patent processes for making water gas to have it 
introduced into our large cities, and they advance as one of their 
strong arguments, the fact that the non luminous gas alone can 
be distributed for heating purposes at a cost of only a few cents 
per thousand feet. Bat the distribution of this mixtnre of hydro- 
gen and carbonic oxide alone for heating purposes should be 
opposed in every possible way, for the reason that since it is 
comparatively devoid of odor its escape from pipes and diffusion 
through the air of an inhabited room in dangerous amount could 
not be detected. This mixture contains nearly fifty per cent, of 
carbonic oxide, which is one of the most active of poisons, pro- 
ducing when inhaled speedy death, and according to Leblanc, 
"one volume of it diffused through 100 volumes of air totally unfits 
it to sustain life ; and it appears that the lamentable accidents 
which too frequently occur from burning charcoal or coke in 
braziers or chafing dishes in close rooms, result from the poison- 
ous effects of the small quantity of carbonic oxide which is 
produced and escapes combustion, since the amount of carbonic 
acid thus diffused through the air is not sufficient in many cases 
to account for the fatal result." — Bloxam's Chemistry, page 118. 

When it was proposed to supply the " Invalides " in Paris with 
water gas a commission was appointed consisting of Messrs. 
Dumas, Chevreul and Regnault, eminent chemists, to investigate 
it. They found that it contained from thirty to forty per cent. 
of carbonic oxide and reported " that it would be dangerous to 
the occupants of the institution to introduce, even by way of 
experiment, gas obtained from the decomposition of water by the 
Kirkham process." — London Journal of Gaslighting, June 10, 
1856. [This gas was the odorless carbonic oxide and hydrogen 
mixture.] 

H. Letheby says (London ''Journal of Gaslighting," May 20, 
1862): " Selligue, in 1840, obtained permission to use the gas 
in the towns of Dijon, Strasburg, Antwerp and two of the fau- 
bourgs of Paris and Lyons. At Strasburg an accident occurred 
which put a stop to its use. The gas escaped from the pipes into 
a baker's shop, and was fatal to several persons ; and not long 
after an aeronaut, named Lelcourt, incautiously used the gas for 
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Inflating his halloon. lie liecmnie insensible in the car, and thcgd 
who approached to render liim assistance fainted and fell like- 
wise. The use of the gas lias therefore been interdicted on the 
continent." 

It is a somewhat significant fact that, although the manufact- 
nie ot water gas for ilhiminating purposes on a large scale has 
been subjected to investigation, experiment and trial for more 
than twenty years in Europe, none of the large European com- 
panies luive adopted it. It d ^es appear, however, to have been 
nnich more successful in this country than in Europe, probably 
on account of the introduction of petroleum, which affords a 
cheap and adec^uate means of enriching it with luminants. 
Formerly the illuminating power was obtained by introducing 
into the non huninous Hame, metallic platinum, or by mixing the 
water gas with rich gas ijbtained from peat, rosin or other car- 
boniferous material. The above remarks in regard to the danger 
of water gas apply especially, if not only, to the odorless non- 
luminous gas. The addition to it of petroleum gas very greatly 
diminishes the danger by imparting to it a very powerful odor, 
and also dilutes slightly the carbonic oxide. No accidents have, 
so far as I have been informed, yet occurred in those works in 
this country where water gas has been manufactured. It is 
especially against the comparatively odorless gas for heating pur- 
poses that we sliould be upon our guard. 

Experimentally, carbonic oxide can be removed by heating to 
a higli teu)perature in contact with an excess of steam ; but that 
this is accomplished in any of the processes used for making 
water gjis upon a large scale, I am unable to say. This is more 
likely to be accomplished in what is known as the Lowe process 
(Manayunk), than in any of the , other, since an excess of steam 
passes with the gas from the furnace or generator through a 
chauiber filled with white hot fire brick called a superheater or 
fixer. The carbonic oxide is not destroyed in the Harkness pro- 
ces^s (which was in use in New London, Conn., but which has 
been discontinued recently on accoimt of the high price of petro- 
lemn), as more than forty per cent, was found by eudiometric 
analysis. About thirty per cent, of carbonic oxide was found in 
the pure w.-iter gas made by the Gwynne-Harris process, which 
is now in use in Poughkeepsie, N. Y. Ordinary coal gas has, as 
1 have already mentioned, usually from five to seven per cent, of 
carbonic oxide. 
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f^rora a sanitary point of. view, tlierefore, the prindpal j>oihiM 
to be borne in mind, and to be obviated if possible, are: (1) 
the exposure of the workmen to excessive changes of tempera- 
ture and violent draughts of air while heated ; (2) to remove 
from the eras the noxious impurities and those which on burning 
give rise to noxious products of combustion as completely and 
thoroughly as possible, and at the same time dispose of the 
purifying material in such a manner as not to create a nuisance ; 
and (3) to prevent the introduction of the dangerous inodorous 
mixture of hydrogen and carbonic oxide for heating purposes. 
1 have dwelt somewhat at length upon this last subject, because 
the manufacture of water gas appears to be attracting the serious 
attention of many gas engineers at the present time, and works 
are now in operation manufacturing from 50,000 to 150,000 
cubic feet per day each. The mixture of water gas with cannel 
or petroleum gas appears, however, practically to be but little if 
any more dangerous than common coal gas. 

[From Volume III. of the American Public Health Association 
reports.] 
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POSTSCRIPT. 

November 9, 1883. 

In accordance .vith the request of the Committee on Lnrnps 
and Gas of the Board of Aldermen of tlie city of Brooklyn, 
the body of this report, not inchiding tlie appendix, wa3 snbmit- 
ted to Professor Ira llomsen, whose report as consulting cliemist 
appears in this report at pages 5 and 6, with a request to read it 
and to inform the Commissioner of Health if the evidence 
therein contained modified his vie"ys as expressed in his written 
opinion above referred to. To this request the following reply 
was made by Professor Remsen : 



Johns Hopkink University, 
Cb^Buical Laborutory, 
Baltimobe, Md., October 29, 1883 

J. H. Raymond, M. D., Cbrnmissioner of Health, Brooklyn, N. Y. : 

Dear 2Sib : 



I 



I have examined the advanced sheets of your report kindly 
sent to me a few clays since. I see no reason for materially 
changing the opinion expressed by me in my letter dated May 8, 
1883. On one point I ought perhaps to express myself some- 
what more distinctly. I referred to the odors of the two kinds of 
gas as being equally bad, I have never t^melt either coal gas 
or water gas that did not have a very disagreeable odor. As an 
indicator of the escape of gas this odor is, of course, very 
desirable. Should either coal gas or water <ras be manufactured 
without this odor, I should regard its use as dangerous. JS'ow 
whether water gas has ever been made or is now made without 
the bad odor I do not know. In any legislation on the subject, 
I should think that, so far as danger to health is concerned, 
special attention should be given to ihe question of the odor. 
An inodorous gas containing carbonic oxide, whether one or 
thirty per cent, would, in my opinion, be a very dangerous thing. 

As regards the statistics collected by you with such care, I can 
only say that they require very careful interpretation. I do not 
see how any conclusion can be drawn from them with regard to 
the relative danger attending the use of the two kinds of gas. 

Yours respectfully, 

IRA REMSEN. 
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